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our digestive system is a sophisticated boundary between you and the

outside world. It allows you to break down and absorb all the nutrients you

need from food while making sure toxins, poisons, dangerous bacteria, and

viruses stay out.

These functions of the digestive system have been obvious to humans for

centuries. It is, however, only recently that science has begun to understand how

they really work, how complex their regulation is, and how far-reaching their

effects on human health are.

The majority of the progress in this field of research has come from

advancements in technology. This allowed scientists to study the over one trillion

bacteria that live in the human intestine. These bacteria are commonly referred

to as gut microbiota or gut flora.

Understanding how they interact with intestinal cells has led to a

remarkable shift in understanding not only how the digestive system works, but

also how your digestive system affects the health of the rest of your body. Based

on the current studies, we will explore the reasons your gut health is important:

• Your Gut Health Affects Nutrient Absorption

• Your Gut Health Affects Your Toilet Habits

• A Healthy Gut Prevents Systemic Inflammation

• A Healthy Gut Prevents Heart Disease

• A Healthy Gut Protects Your Brain

• Poor Gut Health Can Weaken Your Immune System



A well-functioning and healthy gut allows nutrients and 
water to enter the body easily and efficiently.  As a result, 

when your gut health is compromised, your body can’t 
effectively absorb nutrients.  There are two primary factors 

that can impact your gut’s ability to absorb nutrients 
effectively:  your gut mucosa and your gut bacteria.  

Additionally, some foods may distress the gut, which can 
further limit nutrient absorption.

et’s talk about your gut mucosa. It is the entire barrier of our digestive system that

separates us from the outside world. This barrier consists of:

• a thick mucus layer
• the physical endothelial wall of the intestine 
• the microbiome

These three layers form a large and dynamic structure whose primary role is to allow the

entrance of nutrients into the body. It’s important to note that carbohydrates, protein, water

soluble vitamins, and minerals are all actively transported by gut cells across the mucosa and into

the bloodstream, while fat transports passively across the mucosa, moving through the mucosa

from an area of high fat concentration to an area of low fat concentration.

L
A healthy gut strengthens your

gut mucosa. With an unhealthy or

inflamed gut, the tight spaces between the

cells of the digestive system become larger.

As a result, we see a large increase in gut

permeability (an issue termed ‘leaky gut’)

and a subsequent reduction in the gut’s

capacity to transfer nutrients across the

mucosa and into the bloodstream. Through

this process, there is a disruption in the

digestive system’s ability to identify

between essential nutrients and foreign

substances.

https://www.ncbi.nlm.nih.gov/pubmed/15154150


Additionally, a leaky gut allows large, undigested,

food molecules into the body, without allowing them time

to be broken down into usable nutrients. This results in

these large molecules being treated as foreign matter (in

which they are destroyed), and their nutritional content

being rendered completely useless.

It may be hard to believe, but your gut actually

contains somewhere between 3 and 4 pounds of bacteria.

These bacteria are individually referred to as microbiota,

with the many microbiota found in the gut (and the ratio in

which they are found) are described collectively as the

microbiome. Within your microbiome, bacteria can be

described as either good bacteria or bad bacteria, in which

good gut bacteria promote healthy gut functions, while bad

bacteria obstructs these functions.

A healthy gut means healthy levels of good

bacteria. Having adequate good bacteria has been shown to

improve gut health, resulting in the enhanced absorption of

nutrients. These good bacteria are known to produce

enzymes that aid in the digestion of complex carbohydrates

and proteins. Subsequently, having adequate good gut

bacteria increases the amount of nutrients received from

indigestible food, as the bacteria are more competent at

breaking down and absorbing nutrients they contain. This

can lead to a subsequent increase in nutrient absorption.

The gut microbiome has long been

accepted as a collection of

microbiota in the intestines. It's also

known that disrupting the gut

microbiome leads to gastrointestinal

signs and symptoms. Numerous

studies, however, have made it clear

that the gut microbiome has wide-

ranging function throughout the body.

In fact, studies are being done to

determine how HIV infection alters the

gut microbiome. What's clear for now

is that in people with HIV, changes in

the microbiota increase inflammatory

responses.

Source: Current Opinion in HIV and

AIDS

Gut Distress and Nutrient Absorption

Some individuals have a limited capacity to
tolerate foods consumed by the vast majority
of the population with a healthy gut.

The consumption of these foods can cause an
inflammatory response in the gut, leading to a
reduced capacity to absorb nutrients by
limiting the effective function of the gut wall.

This is due to the physical inflammation of the
endothelial lining within the gut leading to a
disruption in the cells ability to transfer
nutrients from the digestive system and into
the bloodstream.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3426293/
https://www.ncbi.nlm.nih.gov/pubmed/22179206
http://journals.sagepub.com/doi/abs/10.1177/1756283x11436241


Diet has been suggested as the biggest

determinant of the gut microbiome. Individuals who

maintain a varied diet (consisting of a vast array of foods)

have been shown to have increased numbers of good

bacteria within their microbiome. This has led to the

suggestion that individuals who eat the same foods

routinely, whether it be through force of circumstance

(socioeconomic status, cultural requirements etc.) or by

choice, limit their intake of different types of good

bacteria, and see reduced nutrient absorption as a result.

Additionally, fiber may also play an important

role in maintaining balanced levels of good gut

bacteria. Fiber slows digestion in the small intestine,

which leads to the fermentation of food in your large

intestine.

This process of fermentation is a result of the gut

bacteria feeding on nutrients within the large intestine

improving the pH balance of your gut. To function

efficiently, the gut bacteria require both optimal pH levels

and access to essential nutrients (both of which are

provided by fiber).

The gut is a unique organ that

plays an intricate role in

maintaining the health of the body

through a number of different

mechanisms. As the gut acts as your

primary means to receive essential

nutrients, any gut dysfunction can

result in an inhibited ability to

absorb these nutrients. Failing to

maintain a healthy gut can lead to

large reductions in nutrient

absorption through an inefficient

microbiome, an increase in gut

permeability, and increased gut

inflammation.

Takeaway Message

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3601187/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3257631/


Having good gut health can promote regular bowel 
movements.  Strong, healthy muscles in the walls of the 
intestines are able to contract more efficiently, pushing 
food through the intestines more quickly.  A healthy gut 
microbiota has also been shown to help coordinate the 
contractions of the intestinal walls, helping move food 

through the gut at a healthy rate.

hen the normally seamless fabric of cells blanketing your intestinal wall

becomes torn, a condition called leaky gut occurs. Rather than a single big rip,

though, a leaky gut results from tons of tiny tears that develop when the

proteins that are supposed seal the cells together stop working properly. This

allows the cells to pull away from each other, creating gaps between them.

Though small, these gaps, are enough to

keep the intestines from being able to

do its job properly.

Normally, the intact fabric of

cells works to absorb nutrients and

water, while keeping toxins and

bacteria out. With even tiny gaps

between the cells, however, nutrients

from your diet can leak back out of

your intestinal wall, and toxins and

dangerous bacteria are able to leak in.

You can imagine it kind of like a

tent on a camping trip. Normally, the

seams of the tent (proteins) tightly link

many pieces of canvas (cells) together.

A tent with perfect seams keeps heat in

while keeping rain and insects out.

W



Scientists have linked the imperfect function of the

intestinal lining caused by a leaky gut to a wide range of

health conditions, ranging from obesity and depression to

liver disease and autoimmune diseases. Among the most

common effects of a leaky gut wall, however, are bowel

diseases and abnormal bowel movements.

Though symptoms can vary, in most cases, a leaky gut

causes these four changes in your toilet habits:

1. Loose stools. A leaky gut causes loose stools

(diarrhea) primarily because it keeps you from

absorbing nutrients out of your gut properly,

leaving you with more food in your digestive tract

than normal. Though you might assume extra food

in your gut would make your stools more solid, it

actually causes your stools to become more watery.

This is because certain components of your food

(such as salt, simple sugars and small fats) hold

onto water like tiny sponges.

When these foods are absorbed, they bring

all this water with them into your body. If they are

left in the intestines, the water stays with them.

What’s more if there are really large amounts of

these foods left in your intestines, there is

sometimes not enough water for each molecule to

have all the water it wants to hold onto. If this

happens, the dry sponges actually suck water out of

your body and into your intestines to have their

own. If there is too much water mixed in with

your food when it reaches your large intestine

(your large intestine can only absorb about 5

liters of water per day), you will pass loose,

watery stools.

Hernias. Straining to pass the hard,

dry stools caused by irregular bowel

movements puts you at serious risk for

developing a hernia. A hernia occurs

when an intestine or other organ

pushes through the wall of your

abdomen or diaphragm. This is not

only debilitatingly painful but may

also become life-threatening.

Cancer. Though occasional

constipation likely has little effect,

having irregular bowel movements for

extended periods of time puts you at

greater risk for certain types of cancer.

This is because bowel movements are

responsible for removing toxins and

digestive fluids from your body, which

can promote cancer.

If the seams of your tent start to come undone even

a little bit gaps start forming between the pieces of canvas.

Through these gaps, the heat you want to keep in can

escape, and the rain and bugs you want to keep out can

start getting in. Basically, your tent can no longer function

perfectly.

The Most Common Effects of a Leaky 
Gut

Regular bowel movements are

vital to protecting your overall

health. Not only do they prevent

the pain and bloating associated

with constipation, they

dramatically reduce your risk of

developing two serious conditions:

hernias and cancer.

https://www.ncbi.nlm.nih.gov/pubmed/19538318


A chemical called bisphenol A -- BPA

-- used in plastic packaging and in the

linings of food and beverage cans, may

be passed from a mother to her

offspring during pregnancy and cause

changes in the gut bacteria of the

offspring, according to an

international team of researchers.

Source: American Society for 

Microbiology

Babies exposed to the antibiotics for

Group B Streptococcus (GBS) during

labour had a delay in the maturation

of their gut bacteria. One out of every

three or four pregnant women test

positive for Group B Streptococcus

during routine screening and the

majority choose to receive antibiotic

prophylaxis during labour to prevent

GBS transmission to their infant at

birth. Infant infections can lead to

serious illness including meningitis

and death in a very small number of

infants, and antibiotic treatment is an

important prevention strategy.

Source: Scientific Reports

2. Frequent or urgent trips to the toilet. A leaky gut

leads to more food and water being left in your

digestive tract than normal. This causes more frequent

and urgent trips to the toilet for two reasons:

• The need to defecate may be more frequent simply

because you have more material to get rid of.

• The extra food in your gut triggers a natural reflex

speeding up your bowel movements. If a lot of

pressure enters the intestine all at once (say from a

large, watery stool), it’s detected by special nerves

linked to the muscles in the walls of your intestines.

This triggers the muscles to start contracting in

strong, coordinated waves, propelling food from

your stomach to the toilet much more quickly.

Naturally, increasing the speed and strength of the

contractions pushing your food towards your

rectum results in more frequent, but also more

urgent, bathroom visits.

3. Constipation. Oddly, a leaky gut can cause

constipation as well as diarrhea. Constipation

describes a condition where you don’t have bowel

movements frequently enough. This is associated with

hard stools that require straining to pass them caused

by extra water being absorbed by the large intestine.

While diarrhea results mostly from the

nutrients leaking out of the gut wall, scientists believe

constipation may be an effect of the bacteria and toxins

that leak into them.

When bacteria or toxins leak through the gaps

in the intestinal wall, they can come into contact with

immune cells. These immune cells recognize danger

and start producing chemicals intended to protect you

from an invader. Unfortunately, some of these

chemicals interfere with the nerves telling the walls of

your intestines how to move. Normally, these nerves

coordinate their signals carefully, but when one area is

stimulated by immune chemicals, the nerves may fire

differently.

https://pdfs.semanticscholar.org/f2a0/3485b1c4607ebe544a62eed287a4a379357a.pdf
https://www.mayoclinic.org/diseases-conditions/constipation/symptoms-causes/syc-20354253


This can break up the waves of contractions that are

supposed to push food smoothly through the intestines. If

the waves become too uncoordinated (referred to as gut

dysmotility by doctors and scientists), food can get stuck.

Food getting stuck or moving too slowly through the

intestines increases your time between bowel movements,

leading to constipation.

Scientists have linked the imperfect function of

the intestinal lining caused by a leaky gut to a wide

range of health conditions, ranging from obesity and

depression to liver disease and autoimmune diseases.

Among the most common effects of a leaky gut wall,

however, are bowel diseases and abnormal bowel

movements. Though symptoms can vary, in most cases, a

leaky gut causes these four changes in your toilet habits.

4. A combination of symptoms. If you have a leaky gut,

you may experience alternating diarrhea and

constipation. Scientists think this might be due to

changes in how severe the leakage is. Scientists

suspect that more severe leakage is associated with

diarrhea, while mild leakage is more likely to result in

constipation. So if your gut begins healing, and the

gaps between your cells get smaller, your symptoms

may switch from diarrhea to constipation. Conversely,

if you encounter a trigger that makes your gut leakier

(often stress, a specific food, a dangerous bacteria/virus

or a medication), your symptoms can switch from

constipation to diarrhea.

Perhaps the most important cancer-

causing molecules that build up in

your intestines if you are constipated

are bile acids. While you are

supposed to have moderate amounts

of bile acids in your intestines to help

digest and absorb fat, high

concentrations can damage your

DNA, promoting cancer. Many

studies show that when bile acids

build up in the digestive tract, they

can promote throat, stomach or

intestinal cancer.

Source: Reviews in Mutation Research

One of the most common signs of a
leaky gut is changes in your bowel
movements. Due to its ability to cause
changes in nutrient absorption,
intestinal movements, and immune
function, a leaky gut can lead to serious
changes in your toilet routine. If you
have a leaky gut, you may experience
loose stools, frequent or urgent trips to
the bathroom, constipation, or some
combination of all three.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886030/
https://pdfs.semanticscholar.org/a71e/3bb31d1bc4b54735514dfdb8710fbdd48efe.pdf


Inflammation is one of the body’s natural defense 
mechanisms occurring in response to either injury or the 
invasion of foreign matter.  Characterized by redness and 

swelling, inflammation describes increased blood flow and 
fluid distribution to the site of injury, in an attempt to flush 
the area with chemicals, antibodies, and essential nutrients.

his process is essential to clear out harmful compounds and initiate healing and

regrowth. While beneficial in the short term, however, inflammation can lead to a

host of negative health implications if left unaddressed.

While inflammation can be triggered by a number of different things, one powerful

trigger is the presence of microorganisms where they don’t belong. Microorganisms from

external sources contain structures that are alien to the human body (in which they have

unique and different DNA). As such, their presence within the body results in an immediate

inflammatory defense response intended to break them down and remove them from the body.

By defending against these external microorganisms, gut flora plays an integral

role in fighting inflammation. The gut flora (also described as the ‘microbiome’) describes the

many varied bacteria living throughout the digestive system. Within the gut flora, we have

good gut bacteria, and bad gut bacteria. Good bacteria aid in both the defense and efficient

digestive processes of the gut, while bad bacteria hinders them.

T

At any one time, there are both good

and bad bacteria in the gut. It is important

to note that while we will never be able to

eliminate bad bacteria from our gut

entirely (as it is found in many of the

‘healthy’ foods we eat), we should strive to

have a balance where good bacteria make

up the vast majority of all our gut bacteria.

Gut Flora’s Role in Reducing 
Digestive Inflammation

http://journals.sagepub.com/doi/abs/10.1177/1756283x11436241


This will go a long way

to improve the defensive

function of the gut, therefore

reducing inflammation.

Unfortunately, this isn’t

always entirely possible, as

this relationship between

good bacteria and bad

bacteria within the gut can at

times be somewhat

precarious.

If there are adequate

good bacteria within the gut,

the various compounds

entering the digestive system

can be broken down easily

and efficiently. By breaking

down the food we eat into

smaller compounds, they

become easier to transfer

through the intestinal wall

and into the bloodstream.

The gut flora makes up an 
extremely important, and 
defensive aspect of the 
digestive system.  

Through its ability to 
promote efficient digestive 
processes, it can fight 
inflammation within the 
digestive system specifically, 
while also inhibiting 
inflammatory process 
throughout the entire body.

Mid-life inflammation may
lead to late-life Alzheimer’s

Inflammation in middle life
may aggravate not only brain
shrinkage due to aging, but it
could also contribute to a
weak memory.

“The current findings provide
support for a potential causal,
rather than associative, role
of systemic inflammation in
late-life neurodegeneration
(i.e., atrophy) and resulting
cognitive decline,” the
researchers write.

Source: American Academy of
Neurology

If the gut has insufficient amounts of good gut bacteria to break down food

efficiently, the digestive system is left to try and absorb large indigestible molecules.

Through this process, a healthy digestive system is maintained.

These large molecules physically damage the wall of the digestive system, causing an

inflammatory response in an attempt to heal this damage. This occurs in conjunction with an

increase in gut permeability (with the physical damage causing larger ‘holes’ to appear on the wall

of the gut).

Additionally, if there are excessive bad bacteria within the gut, then these specific flora

are actually treated as invaders themselves. This can promote an inflammatory response

within the digestive system, where antibodies are flushed into the intestinal wall of the gut as

means to destroy the bad bacteria. This additional inflammation can lead to greater

impairment of digestive processes, and may also damage some good bacteria.

Unfortunately, if the bacteria balance is not restored, the body’s digestive functions will

remain compromised, leading to a vicious inflammatory cycle. As such, the maintenance of

adequate good gut flora is essential to aid in the digestion of food molecules, making them

easier to digest and absorb, and reducing inflammatory processes. This means good bacteria

acts as the guts defense mechanism, saving the need for an inflammatory process, and

further reducing inflammation within the gut.

http://onlinelibrary.wiley.com/doi/10.1002/hep.22848/full


How Does Gut Flora Reduce 
Systemic Inflammation?

Gut flora can also impact

inflammation throughout the entire body. As

previously discussed, when the physical wall

of the digestive system becomes physically

damaged, we see a large increase in gut

permeability. This results in the gut easily

allowing foreign matter and large molecules

into the body, which then stimulates a

protective inflammatory response as a means

to destroy and remove these alien substances.

It is this systemic inflammation that

has shown to impact a host of health

markers in a negative manner, causing an

increase in blood sugar levels, blood

cholesterol levels, and cortisol levels. With

this, systemic inflammation can also cause

damage to the walls of arteries and veins,

leading to a vastly increased risk of heart

disease, and has been shown associations

with some cancers.

With this in mind, having adequate

good bacteria is essential to maintaining

normal levels of gut permeability, and

therefore stopping foreign substances from

entering the body. This prevents systemic

inflammation from starting in the first place.

In addition to this, good gut flora has

been shown to reduce the secretion of

inflammatory compounds (known as

cytokines) throughout the body through the

production of short-chain fatty acids (SCFAs).

Gut flora makes SCFAs from fiber.

Although unmodified fiber is

essentially unusable within the human body, it

can be fermented in the gut by good gut flora,

into these SCFAs. These molecules interact

with specific receptors within the human body

(known as G protein-coupled receptors)

reducing the severity of the body’s

inflammatory response, reducing systemic

inflammation after it has begun, and

preventing it from returning.

http://science.sciencemag.org/content/341/6145/569


Historically speaking, most heart health research has looked 
at various lifestyle factors (eg. diet, exercise patterns, and 

sleep) and their associations with an increased risk of 
cardiovascular disease, the development of cardiovascular 
dysfunction, and a large decline in the health of the heart.  

Although some small associations have been demonstrated, 
these lifestyle factors have not been shown to be the only 

things to impact the health of the heart and cardiovascular 
system.

nterestingly, there has been a host of recent evidence suggesting that the state of your gut

bacteria may also have an extremely large impact on the health of your entire

cardiovascular system. The good bacteria in your gut can greatly influence the health of the

heart through four primary means by:

• Lowering blood pressure

• Lowering the levels of cholesterol circulating in the blood

• Reducing the amount of inflammation within the body

• Limiting the amount of trimethylamine (TMA) entering the body

I

Cholesterol is an important molecule

playing a role in the production of new

cells, providing insulation of nerves, and

production of hormones. While

cholesterol can be produced within the

body, it is also found in animal-based foods

many people consume on a daily basis.

Healthy Gut Bacteria and 
Cholesterol

Through these mechanisms, the good bacteria in the gut play an extremely important 

role in maintaining optimal heart health.



Healthy Gut Bacteria and Blood Pressure

High blood pressure is one of the largest known
risk factors for heart disease and is caused by
the gradual narrowing and stiffening of the
arteries and veins. In response to this, the
heart has to squeeze much harder to pump
blood around the body at a normal rate. This
puts the heart (and the rest of the
cardiovascular system) under extreme
amounts of stress, resulting in a greatly
increased risk of cardiovascular dysfunction.

Fortunately, SCFAs have also been shown to
stimulate receptors on the walls of the veins
and arteries, causing them to relax and widen.
This vastly improves blood flow throughout the
body and greatly decreases blood pressure.

Healthy Gut Bacteria and Trimethylamine

Some of the bad gut bacteria, found in an
unhealthy gut, feed on the compounds choline
and carnitine. Both of these are found in many
of the foods we eat, including eggs, red meat,
and high-fat dairy.

When these bad bacteria break down choline
and carnitine, they produce a compound called
trimethylamine (or TMA for short) as a
byproduct. TMA is then absorbed into the
body, where it is converted to Trimethylamine -
N-Oxide (TMAO) by the liver in an attempt to
detoxify the TMA. Unfortunately, TMAO has
been shown to interact with the walls of blood
vessels, causing them to narrow and increasing
their susceptibility to atherosclerosis (as
discussed above). Additionally, TMAO has
been shown to physically damage the walls of
arteries, increasing inflammation, further
compromising heart health.

Unfortunately, if cholesterol is

consumed in excess it can accumulate in the

blood. Once in the blood, this cholesterol can

slowly build up against the walls of your

arteries (a process known as ‘atherosclerosis’).

As a result, the arteries become narrowed, and

blood flow to the heart becomes restricted,

significantly reducing the amount of oxygen the

heart receives every minute. This can lead to

cardiovascular dysfunction, including an

increased risk of heart attack and an increased

risk of stroke.

Interestingly, healthy gut bacteria

produce an enzyme called ‘bile salt hydrolase’.

This enzyme has shown to interact with

cholesterol molecules found in the digestive

system, making cholesterol much more difficult

to absorb through the intestinal wall,

substantially reducing the amount that

physically makes it into the blood. This results

in a substantial drop in blood cholesterol levels,

and the maintenance of a healthier heart.

Inflammation is a natural process

occurring in response to stress being placed on

the body (physical or emotional). During this

process, the body is flushed with fluid and

antibodies as means to clear out foreign matter.

Unfortunately, during this inflammatory

process, some healthy cells also get damaged in conjunction with the foreign matter. While this

process is essential to recovery in the short term, when left unattended, it can lead to excessive

dysfunction, while also inducing physical damage to the body’s cells.

Systemic inflammation describes an inflammatory response that affects the entire

body, resulting from the sustained release of pro-inflammatory compounds (which are

secreted in response to stress). Prolonged systemic inflammation can lead to the physical

damage of the cardiovascular system (with specific emphasis on the arteries and the heart),

which can greatly increase your risk of heart disease and cardiovascular complications, while

significantly impacting the health of your heart.

Healthy Gut Bacteria and 
Systemic Inflammation

https://www.nature.com/nature/journal/v472/n7341/full/nature09922.html
http://annals.org/aim/article/683973


Scientists still know little about the mechanisms coupling 
gut health to mental health.  One of the most promising 

theories is that SCFAs, made by healthy gut microbes, are 
able to send signals to the brain improving your mood and 

honing cognition. Furthermore, there is now overwhelming 
evidence that a healthy gut protects against many mental 

conditions, including depression, anxiety, and autism.

ver the last five years, scientists have discovered links between various types of

stomach bacteria (also called your gut microbiota or flora) and every mental

disorder that we know of, including:

• Depression

• Anxiety

• Autism

• Parkinson’s disease

• Obsessive compulsive disorder

Since this is such a new field of

research, most of the studies thus far

have been aimed at answering do and

are questions. Do people with

depression have different stomach

bacteria? Are the numbers of stomach

bacteria different in children with

autism?

As these questions have slowly

been answered, recent studies have

begun to delve into the nitty-gritty

questions of how and why. How do bad

stomach bacteria cause depression?

Why do different numbers of stomach

bacteria trigger autism in children?

O



While there is certainly more to be discovered, these

early studies have already found some compelling

evidence pointing towards answers to these questions.

Let’s explore the 6 ways your stomach bacteria influence

your brain function that scientists have identified so far.

1. Regulating Inflammation

When your gut flora is healthy, they

prevent your immune system from making too

many pro-inflammatory compounds. The main job

of pro-inflammatory compounds is to create

inflammation when you have an infection or an

injury, to help it heal. They do this primarily by

changing the functions of cells around the infection

or injury, but also by influencing your brain

function.

Pro-inflammatory compounds made

anywhere in the body can enter the bloodstream

and flow to the brain. There, they act as a danger

signal, warning your brain that you are injured or

sick. Your brain then changes your behavior to

help you heal and protect you from further injury.

Studies are revealing how

variations and changes in the

composition of the gut microbiota

influence normal physiology and

contribute to diseases ranging from

inflammation to obesity.

Accumulating data now indicate that

the gut microbiota also

communicates with the CNS —

possibly through neural, endocrine

and immune pathways — and

thereby influences brain function

and behavior.

Source: Nature Reviews Neuroscience 

https://www.researchgate.net/profile/John_Kelly21/publication/297662145_Brain-Gut-Microbiota_axis_Challenges_for_Translation_in_Psychiatry/links/56faaa9908ae3c0f264c0196/Brain-Gut-Microbiota-axis-Challenges-for-Translation-in-Psychiatry.pdf


Really, the idea is very similar to a

smoke detector in your home. If there is a

fire anywhere in your house, it produces

compounds (smoke) that float through the air

to your smoke detector. The detector

recognizes danger and starts beeping, telling

you to change your behavior and care for

yourself, here, by getting out of the house and

away from the fire.

When you are sick or injured, though,

your body doesn’t want you to leave the

house. Quite the opposite – it wants you to

sleep, rest and avoid danger. It gets you to do

this by decreasing the production of serotonin

and dopamine (the happiness hormones).

This makes you feel slightly depressed —

tired, with a lack of interest in doing things or

being around people. All of these feelings help

make you rest and recover.

While this response is thought to be

helpful short-term, long-term decreases in

serotonin and dopamine caused by too many

pro-inflammatory compounds in your body

(particularly when you aren’t injured or sick),

can lead to large changes in your brain

function and have serious consequences for

your mental health.

Too little serotonin and dopamine for

too long can lead to clinical depression. Over

time, lack of serotonin and dopamine damages

your nerves, keeping them from firing

normally. Loss of normal nerve function in the

brain can promote the development of anxiety,

neuroticism, Parkinson’s disease and obsessive

compulsive disorder.

2. Making Happiness Hormones

In addition to keeping your levels of

happiness hormones from dipping by

regulating your immune system, healthy

gut bacteria can actually make more of

them for you. For example, two groups of

good bacteria, Streptococcus and

Enterococcus, can make serotonin that you

can absorb and use. Another group, called

Escherichia, can actually make both

serotonin and dopamine.

https://pdfs.semanticscholar.org/dab9/97e736c112df68e2a471f54bea08b20c66f4.pdf


Your good stomach bacteria can also

boost your levels of a hormone called γ-

amino butyrate, or GABA for short, by

making it for you. While not a happiness

hormone exactly, GABA still helps boost your

mood by blocking negative signals, like

depression or anxiety.

3. Boosting Healthy Nerve Signals to

Your Brain

If preventing inflammation and

making happiness hormones for you weren’t

enough, healthy stomach bacteria can also

send signals to your brain, telling it to make

more happiness hormones of its own. They do

this by activating your vagus nerve.

Your vagus nerve is one of the longest

and most important nerves in your body. It

starts in your brain and has branches that

reach to all your major organs, including your

intestines. Elegant studies on mice have

shown that some species of good stomach

bacteria can activate your vagus nerve where

it reaches your intestines, causing it to fire

into the brain more often.

Frequent signals from the vagus nerve

into the brain are important for keeping levels

of serotonin, dopamine and GABA high. For

this reason, vagus nerve signals are believed to

help prevent and reverse anxiety and

depression. In fact, stimulating the vagus

nerve to fire more frequently is an FDA-

approved treatment for depression.

4. Helping Antidepressant Hormones Work 

Better 

Not only can good bacteria boost brain

levels of GABA (the hormone that suppresses

depression and anxiety signals in the brain),

they can also increase the number of GABA

receptors on your brain cells. Hormones in

the brain can’t actually go inside brain cells

and tell them what to do. They have to attach

to their unique receptors on the surface of the

cell, kind of like a key fitting into its specific

lock.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4259177/
https://emedicine.medscape.com/article/1875813-overview
http://ajpgi.physiology.org/content/304/2/G211.full


Increasing the number of GABA

receptors on your brain cells increases how

quickly GABA can find its receptor. This lets

GABA calm depression and anxiety signals in

the brain more efficiently. Scientists aren’t

entirely sure how your good gut bacteria

increase the number of GABA receptors in

your brain, but they think it might be a result

of increased signals from your vagus nerve.

5. Stomach bacteria keep the genes in

your brain cells turned on.

Which of your genes are turned on

and which are turned off is determined in

large part by how tightly your DNA is

wrapped around its protective proteins,

called histones. A group of enzymes,

called histone deacetylases (HDACs), wrap

your DNA more tightly around its

histones. This turns your genes off.

Turning off genes in your brain

that are supposed to be kept on, keeps

your brain from working properly.

Studies show that depression, Parkinson’s

disease and schizophrenia may be caused

by too many of your normal brain genes

being turned off by your HDACs.

Healthy stomach bacteria keep your

genes turned on by blocking the function of

your HDACs. They do this indirectly through a

molecule called butyrate. Your good stomach

bacteria makes butyrate when they break

down fiber from your food for energy.

Butyrate then enters your body and turns off

your HDACs.

6. Bad gut bacteria can damage your brain.

If all the benefits of good stomach

bacteria on your brain weren’t enough, bad

gut bacteria can directly damage your

brain. Certain bad stomach bacteria can

make neurotoxins – chemicals that damage

or kill your brain cells.

One of these neurotoxins is

ammonia. Ammonia can be made by bad

stomach bacteria when they break down

protein. Once made, ammonia is easily

absorbed into the body. Most of the time,

your liver can detoxify the ammonia before

it damages your brain cells.

https://www.ncbi.nlm.nih.gov/pubmed/26577887
https://s3.amazonaws.com/academia.edu.documents/44681123/The_Role_of_Short-Chain_Fatty_Acids_in_H20160412-2706-1um4sy2.pdf?AWSAccessKeyId=AKIAIWOWYYGZ2Y53UL3A&Expires=1509208862&Signature=NyvMQdf7Z7AilifxuVKSW4KvY%2Bc%3D&response-content-disposition=inline%3B%20filename%3DThe_Role_of_Short-Chain_Fatty_Acids_in_H.pdf


If the levels in your blood get too high, or your

liver isn’t working very well, however, some ammonia

can sneak past and get into your brain. This can lead to

decreases in your ability to think and reason.

Another molecule with neurotoxic properties that

can be made by bad stomach bacteria is propionate.

Propionate is made when bad stomach bacteria break

down fiber, rather than protein.

Though not yet proven, neurotoxic effects of

propionate are suspected to play a role in the

development of autism in children. Evidence for this

comes from a study showing that animals given large

doses propionate develop brain structures similar to

brains of children with autism. Additionally, children

with autism have been found to have higher levels of

propionate in their stools than children without

autism.

Though scientists have only just
begun researching how your stomach
bacteria affect your brain, they have
already established remarkable links
between the two.

Healthy stomach bacteria increase
levels of happy hormones, boost the
number of receptors for mood boosting
molecules, improve vagus nerve
signaling to your brain and keep genes
in your brain turned on properly.

On the other hand, bad bacteria can
produce neurotoxins that impair normal
brain function. Through combinations
of these mechanisms, decreases in the
health of your gut bacteria have been
shown to be involved in the
development of many mental
conditions, including: depression,
anxiety, neuroticism, schizophrenia,
obsessive compulsive disorder,
Parkinson’s disease and autism.

Takeaway Message

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4259177/
https://publications.csiro.au/rpr/pub?list=BRO&pid=csiro:EP102364&sb=RECENT&n=12&rpp=50&page=18&tr=5484&dr=all&dc4.browseYear=2010


A healthy gut contains a healthy balance of bacteria, viruses and other micro-organisms,

known collectively as the microbiota. Studies have highlighted its essential nature in the human

digestive system, showing that they are intricately linked to nutritional status, inflammation levels,

immune function, and even mood and energy levels. Let’s take a look at 5 ways poor gut health

and a disturbed microbiota can weaken your immune health.

Between 30 and 40 different species of bacteria 
make up the majority of the microbiota.  They 

are being studied intently by the scientific 
community to understand exactly how they 

influence your health.

id you know your body contains more microbial cells than human cells? Your own

body cells are outnumbered around 1:3 by microorganisms. The vast majority live on

the surface of your intestines, where they are actively involved in digestive and

immune functions.

Leaky gut occurs when your intestinal

wall loses its integrity and the watertight

joins between cells begin to loosen and form

gaps. It’s like a patchwork blanket with the

stitching coming loose. The gut wall has a

very important function in making a barrier

between the contents of your gut and your

bloodstream. A healthy gut plans and

orchestrates exactly which nutrients and

molecules cross the barrier.

1. Leaky Gut Leads To Systemic

Inflammation Which Weakens

Immune Health

D

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3983973/
http://www.nutrishatives.com/how-to-heal-your-leaky-gut-syndrome/


A principal function of the microbiota is

to protect the intestine against

colonization by exogenous pathogens

and potentially harmful indigenous

microorganisms via several

mechanisms, which include direct

competition for limited nutrients and

the modulation of host immune

responses. Breakdown of the normal

microbial community increases the risk

of pathogen infection, the overgrowth of

harmful pathobionts and inflammatory

disease.

Source: Nature Reviews Immunology

The health properties attributed to

beneficial bacteria for human hosts

include protection against

gastrointestinal disorders and

pathogens, nutrient processing,

reduction of serum cholesterol,

reinforcement of intestinal epithelial

cell-tight junctions and increased

mucus secretion and modulation of

the intestinal immune response

Source: The Journal of Nutritional 

Biochemistry

When your microbiota is healthy and balanced,

your normal beneficial bacteria take up all the space,

nutrients and oxygen. There’s simply no room for

disease-causing bacteria to move in. It’s likely they’re

sometimes present in your gut but they starve before they

have a chance to establish themselves. Your population of

good bacteria also secrete unique chemicals that stop bad

bacteria from growing. This prevents you from getting

gastrointestinal infections.

Gut bacteria are also able to trigger your

immune system to respond with more or less intensity.

So they can help to increase your immune response when

you really need to be protecting yourself against a disease-

causing agent. And they can also help to reduce your

immune response when it’s unnecessary. Your immune

system doesn’t always know when to respond and when

not to, but it’s really important that it gets it right. Gut

bacteria can help categorize threats and give your immune

system the right instructions for how to respond. Without

a healthy gut biota, you could be susceptible to the

following illnesses associated with immune dysfunction:

• Fibromyalgia

• Chronic fatigue syndrome

• Thyroid disease

• Rheumatoid arthritis

If you have poor gut health then your body can’t

control what’s passing through into your bloodstream, so

foreign particles cross the barrier at random. Your

immune system recognizes that these substances shouldn’t

be there and tries to neutralize them by responding as if

you have an infection.

This response doesn’t shut down as long as you

have leaky gut; your immune system continues to react as

if your body is threatened. Eventually, this leads to

inflammatory and autoimmune diseases such as:

• Eczema

• Allergies

• Asthma

• Inflammatory bowel disease

2. Your Microbiota Is Part Of Your Immune System



Alzheimer disease is a progressive

neurodegenerative syndrome

associated with the accumulation of

proteinaceous misfolded amyloid-β

(Aβ) fibrils and oligomers, together

with neurofibrillary tangles consisting

of hyperphosphorylated tau protein, in

the cerebral cortex and other brain

regions. It has been suggested that type

2 diabetes, metabolic syndrome, and

AD might be deeply interconnected. In

particular, alterations of the gut

microbiome can activate

proinflammatory cytokines and

increase intestinal permeability,

leading to the development of insulin

resistance, which has also been

associated with AD.

Source: Nutrition Reviews

One of the most important functions of your gut is

detoxification. All of the waste products from digestion of

your food need to be removed from your body to keep you

healthy. Other waste comes from the reactions that are

going on inside your cells as they maintain themselves. A

healthy gut can remove waste at a rate that’s fast enough

to keep your blood and organs healthy and vital.

If your gut health is poor, then your

detoxification pathways are congested and weakened.

This means you won’t be able to remove digestive and

cellular debris at the necessary rate and these damaging

substances will build up in your system. This leads to

inflammation, which weakens immune function, making

you susceptible to diseases of toxicity.

4. Systemic Toxicity Reduces Immune Function

3. Your Gut-Brain Connection Affects Immune Health

Your gut-brain connection is the way your gut

influences the function of your brain. Understanding the

connection is a new science and there’s still a lot to learn,

but researchers have figured out that your microbiota is

constantly sending complex signals to your brain by

releasing neuroactive chemicals. These chemical

messages have a powerful impact on your hormone

balance, stress response and immune function.

A healthy gut sends signals to your brain

encouraging resistance and resilience. Your body gets

the message to make more immune cells when its being

threatened by infection; and to keep inflammation down

even during stress. When your gut health is poor, the

chemical messages change and your gut-brain signals

no longer contain instructions that help keep you

healthy. Nervous system conditions that are associated

with imbalanced gut bacteria and immune dysfunction

include:

• Alzheimer’s Disease

• Multiple sclerosis

• Depression

• Autism

https://www.ncbi.nlm.nih.gov/books/NBK235670/
https://www.hopkinsmedicine.org/health/healthy_aging/healthy_body/the-brain-gut-connection
https://www.scientificamerican.com/article/gut-feelings-the-second-brain-in-our-gastrointestinal-systems-excerpt/


Common conditions linked to toxicity, inflammation and weak

immunity include:

• Psoriasis

• Cancer

• Liver Disease

• Diverticulosis
Digestion is the seat of health,
according to traditional western
naturopathic medicine.

What this means is that if digestion is
functioning well, your body will be
healthy. Digestion is the foundation on
which your well-being is built and your
immune system is at the center of your
well-being. If you suffer poor gut
health, then your immune system is
compromised and your chance of
becoming sick increases greatly.

A good natural medicine practitioner
will always treat the gut and digestion.
They will know that even a condition
that seems unrelated to the gut, such as
Alzheimer’s disease, has a connection to
intestinal health and the microbiota that
dwells there. The great news is that this
concept is gradually being confirmed by
scientific studies and becoming accepted
as the new model for understanding
health.

5. Poor Nutritional Status Weakens Immunity

The major function of your gut is digestion. It takes

the food you eat and breaks it down into its smallest parts,

then carries it across your gut wall and into your bloodstream

where your liver filters and sorts it. The process is complex

and requires a vast number of different enzymes, acids, and

cofactors to work efficiently.

Poor gut health means reduced amounts of some of

these substances, which means your food can’t be properly

digested. This can lead to deficiency of one or more nutrients.

Because your immune system needs good amounts of

nutrients to function well, deficiencies can really impact your

immune function. Illnesses associated with a deficient

immune system include:

• Increased colds and flus

• Respiratory infections

• Skin infections

• Coughs and sinus congestion that don’t clear up

Takeaway Message

https://www.ncbi.nlm.nih.gov/pubmed/9250133
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