INNOVATION GUIDE

STRESS

MANAGEMENT

AND THE VAGUS NERVE

Chronic stress can negatively impact mood and hormone balance in an indirect
manner. For example, stress can impact the gut, which impacts the vagus nerve,
which impacts hormone balance. Formulating for this stress-gut-vagus-hormone
relationship reveals an innovative approach to formulating for stress. In this guide,
we're breaking down the science and delivering formulation concepts that may

HORMONES

help mitigate the negative effects of stress: gut imbalance and inflammation.

WE HAVE A LONG HISTORY OF PUTTING BAND-AIDS
ON SYMPTOMS RATHER THAN SOLVING THE CAUSE
OF HEALTH CONDITIONS.

Let’s delve deeper into the causes of common health conditions,
and then consider [new] dietary supplement formulations based
on this causal approach.

Below is a rough flow chart of ill-health that we're all familiar with.

STRESSOR GUT IMBALANCE/
INFLAMMATION

(poor diet and/or mental
stress like COVID, childcare,
racial injustice, financial
instability, political turmoil)

VAGAL / HORMONE

GUT-RELATED AXES IMBALANCE /DYSFUNCTION

(skin, immunity, brain, heart...)

One obvious solution is to eliminate the stressor. But, that is impractical
in most people’s lives. So, the next best option is to improve our
response to the stressor (see book titled "Emotional Agility" by
Susan David) focus on fortifying our gut health, or both.
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STRESS 101

While we typically think of stress as “bad”, the reality is that some stress
can be positive (e.g. resistance training, HIIT, athletic competition, etc.)
as well as necessary. Exposure to outside stressors helps the body
become stronger and more resilient.

When stress becomes problematic is when it becomes chronic, or that
your feeling toward the stressor is negative (i.e. feeling like it's too
much to handle). Prolonged psychological stress can be from COVID
lockdowns, financial insecurity, toxic relationships, family pressures, and
more. Prolonged stress is known to be a contributing factor to adverse
health conditions.*??

At the heart of the stress response is the body’s primary stress
hormone, cortisol. Chronic stress blunts the effectiveness of cortisol
to regulate both the inflammatory and immune responses because it
decreases tissue sensitivity to cortisol.* Moreover, stress exhausts the
vagus nerve and has detrimental effects on the Gl tract as well as the
gut microbiota. Stress’ negative impact on the gut microbiota affect
the vagus nerve, and that can have a negative impact on ‘reward
neurons’ (dopamine). A lack of dopamine can leave you feeling
sluggish and down.”*°

stress exhausts the vagus nerve and
has detrimental effects on the Gl tract
as well as the gut microbiota

*These statements have not been evaluated by the Food and Drug Administration.
This product is not intended to diagnose, treat, cure, or prevent any disease.




HAPPY GUT, HAPPY LIFE

Recent research has shown that the gut is a major regulator of
emotional and motivational states. This led us to ask: “how do we

create a ‘happy gut’ so that we have a better outlook on life?”

There’s no shortage of products
on the market billing themselves
In an ideal world, we'd live in a paradise eating nutrient-rich foods as being good for “gut health.” But
and have very little stress. But, we live in the real world, with real mOSt (lf not a”) Of these prOdUCtS

are typically a myriad of digestive
enzymes and probiotics.

It all circles back to stress.

problems that impact our emotional and physical state.

If we can address gut health, then we can impact virtually all facets of
a healthy body and mind: skin health, immune function, mood state,
hormone production, and even athletic performance. They are all
potently influenced by gut health.

At the very core of a happy, healthy gut is butyrate. Butyrate is
arguably the most important compound to all human health. It's

a short-chain fatty acid that’s generated by our gut bacteria by
fermenting the undigested fiber from vegetables. It is the foundation
of our gut barrier protection, helps keep inflammation at bay, and

helps provide microbial and inflammatory balance in the gut.

The final piece of the puzzle is supplements.

Vegetables (fiber) are crucial because butyrate also stimulates the There’s no shortage of products on the market billing themselves as being
vagus nerve.'? The vagus nerve activates dopamine receptors and good for “gut health.” But most (if not all) of these products are typically a
reduces the cortisol response.’® So it's easy to see how central myriad of digestive enzymes and probiotics. While those may have
butyrate is to a healthy stress response. merit, a more useful option may be to start with the nutrient that lays

the foundation for a properly functioning gut and inflammatory response
— butyrate. But ingesting butyrate itself doesn’t work because it's mostly
absorbed in the stomach.

WAYS TU REDUCE STRESS AND The solution to this bioavailability problem is CoreBiome®, the only

butyrate derivative clinically shown to reach the colon where it is

SUPPURT VAG US NERVE HEAI.TH most needed to support gut health and proper vagus nerve function.

Regular Excercise . .
Research finds that fit individuals possess a the gaStl’Ol ntesti nal branCheS Of

microbiome enriched in butyrate-producing bacteria the VagUS nerve are the core
. of the gut-brain axis
Meditation &

Breathing Drills WHAT IS THE VAGUS NERVE?

The vagus nerve is the “wandering” nerve connecting the gut,
heart and brain, among other organs. The gastrointestinal branches
of the vagus nerve are the core of the gut-brain axis.'?

Listening to Calming Music

It's now known that the gut and brain communicate via the vagus
Supp|ementati0n nerve by sending messages back-and-forth in milliseconds. The
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gut contains hundreds of millions of neurons which can function
independently and are in constant communication with the brain.®

Short-chain fatty acids (like butyrate) produced by gut bacteria
interact with the cells responsible for serotonin production in
the gut. When the gut microbiota produces enough short-chain
fatty acids, it actually promotes the production of serotonin. In
fact, upwards of 90-95% of the body’s serotonin is generated
by the gut.14,15,16,17

. . .
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In fact, cells found in the wall of the gut (enteroendocrine cells) synthesize
and secrete a number of hormones including CCK, PYY, GLP-1, GIP, and
5-HT (serotonin), which have regulatory roles in key metabolic processes
such as insulin sensitivity, glucose tolerance, fat storage, and appetite.®
Yes, your gut microbiota play a major role in weight management too!

A happy gut and healthy vagal tone isn’t just about serotonin, however.
Stimulating the vagus nerve also activates dopamine receptors in the
brain.” Dopamine is a neurotransmitter renowned for its role in mood,
motivation, reward, decision making, and motor control. Who doesn’t
want more of that?!

HORMONE DISRUPTION

As discussed above, the gut has a profound impact on hormone

production. As part of normal digestion, bacteria in the gut ferment food
particles (like fiber) and produce metabolites, including butyrate, which can
be sensed by the vagus nerve. In turn, the vagus nerve transmits hormonal
and other information to the brain, which regulates digestion, and more.*®

Stress exhausts the vagus nerve, preventing it from performing its usual
(and vitally important) tasks. Vagal nerve dysfunction, as a result of stress,
means the brain isn't receiving the proper signals to release important
anti-inflammatory substances. And, it also can’t help fortify your gut
barrier, which helps prevent pathogens and toxins from entering the blood
stream and wreaking havoc in our bodies.

Bottom line: The goal is to break this pattern: stress - gut imbalance
- vagus nerve disruption - hormone imbalance.

stress effectively shuts down the vagus
nerve, preventing it from performing its
usual (and vitally important) tasks
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A stressed and chronically inflamed state
can lead to hormone dysfunction and
imbalance, particularly the hormones
that impact mood, motivation and reward,
including dopamine, serotonin, and GABA
(the body’s primary relaxation hormone).
This cascade of effects results in such
unwanted effects, including:
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And many others

*These statements have not been evaluated by the Food and Drug Administration.
This product is not intended to diagnose, treat, cure, or prevent any disease.




THE RESULT

So what is the end result of this “flow chart to ill health?” Because the gut is connected to nearly all systems,
we typically find ourselves with an adverse health condition concerning the skin, immunity, brain, heart,
muscle and even joint discomfort.'?

But the solutions are easier than you'd think!

' THE SOLUTION

- - You can start with the stressor, gut health, or both. Why not do both? But if you start with the stressor, then
4 N please refer to this guide on stress and new, cutting-edge formulations. If you start with gut health, see
below formulations with a focus on gut barrier protection.

PAST CURRENT FUTURE

Past gut formulas
were solely based on

Now digestive enzymes
and prebiotics are heavily
used in combination with

The future is to help the gut help itself. The goal is to help the
gut reach homeostasis via prebiotics and postbiotics like tributyrin
(as CoreBiome®), and even include a probiotic for a “Complete Gut

probiotics for overall
gut health. They started
with L. Acidophilus,

and the most common
marketing message was
how many billions of
bacteria were contained
in each serving.

Health” pre-pro-post. CoreBiome® tributyrin is the #1 Postbiotic
and the foundation of gut health.

probiotics for overall
gut health. And one of
the primary goals of
these supplements is
to indirectly increase
butyrate-generating
bacteria. This is
something CoreBiome®
does DIRECTLY!

CoreBiome® tributyrin + prebiotics

CoreBiome® tributyrin + probiotics + polyphenols (“Complete” pre-pro-post)
CoreBiome® tributyrin + prebiotics + polyphenols + shilajit + zinc
CoreBiome® tributyrin + curcumin

CoreBiome®tributyrin + ashwagandha

goBIOME™ (SCT-MCT powder) + prebiotics + polyphenols

goBIOME™ (SCT-MCT powder) + fiber

goBIOME™ (SCT-MCT powder) + collagen

Start your new stress management formula and request these samples from your Compound Solutions rep:

O2.. iIXOS

®el(=) DioMme.

Call: 760.739.9881 | Email: sales@compoundsolutions.com | Web chat: compoundsolutions.com

*These statements have not been evaluated by the Food and Drug Administration.
This product is not intended to diagnose, treat, cure, or prevent any disease.
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https://compoundsolutions.com/stress-and-mood-a-formulators-guide/
mailto:sales@compoundsolutions.com
https://compoundsolutions.com/
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**The structure/function claims appearing in CSI marketing materials are for informational
purposes only. Customers should review relevant data and arrive to their own determinations
regarding whether specific structure/function claims are properly substantiated based on
their own formulations. Ultimately, the Customer is responsible for the claims that they
make on their product(s) and should review all claims with their legal counsel prior to
making the claim(s).
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This product is not intended to diagnose, treat, cure, or prevent any disease.
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