








The interconnected
nature of
mental wellness

Mental wellness is multifaceted and involves factors such as
stress, sleep, physical activity, and nutrition, all of which can
affect mood, emotional wellness, irritability, and the general
feeling of calm and relaxation.

These elements are deeply interconnected, each influencing the
others in significant ways. Improving one area often leads to positive
effects in others, underscoring the importance of a holistic approach
to mental health.
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The impact of GABA
on mental wellness factors

One key player in the interconnectedness of mental wellness factors is Gamma-
Aminobutyric Acid (GABA), which performs vital functions in the nervous system 3.

Research suggests GABA can impact the body in many ways. Studies have indicated its
involvement in regulating sleep and feelings of anxiety, memory, mood, and even pain perception.
Furthermore, low GABA levels or its dysfunction are associated with stress, feelings of anxiety, and
sleep problems 4.

TAKEAWAY In fact, feelings of anxiety and sleep issues are often treated with prescription drugs that enhance

_ _ GABA’s ability to bind receptors and calm the body.
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What is GABA?

GABA is a major inhibitory neurotransmitter and
functional metabolite with a fundamental role in
signaling the nervous system. Studies suggest its main
mechanism of action is to help slow the stimulation of
certain nerve signals in the brain3,

This means it can prevent nerve cells (heurons)

from firing and regulate how quickly neurons

react, thereby providing a calming effect.
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How does GABA work? \T y

Think of GABA as part of a dimmer switch, turning down Py
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GABA, an inhibitory neurotransmitter, helps regulate the D_VSbiOS'lS ® ®

nervous system and provides a calming effect. Sources
of GABA include our body’s cells, our diet, and certain
microorganisms in the gut.
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Where does GABA
come from?

GABA is produced in the central nervous system by our own
cells. It is also available in certain foods and beverages, such
as vegetables, fruits, legumes, mushrooms, and tea ®.

Our bodies have an additional source of GABA: microbes in the

gut produce this neurotransmitter. Bifidobacterium, Bacteroides,
Parabacterioides, and Escherichia species are known for this ability ©.
Their production of GABA could affect brain function and mood. One
example of this is that GABA-producing microbes were reduced in
depression”.

Microbes in the gut not only produce GABA, but they have other ways

of modulating this neurotransmitter. Studies indicate that gut microbes
may also consume GABA &, alter GABA levels via SCFAs &, and modulate
the expression of GABA receptors in the brain in mice °. Research will
likely continue to reveal more ways gut microbes can modulate GABA. For
now, clearly, the relationship is significant and complex.

TAKEAWAY

GABA supports our mental wellness and
comes from our bodies, our food, and our
gut microbiome.

The microbes in the gut also have other
ways of modulating GABA that are complex
and actively under investigation.

8

“Yerb biotics

Email: hello@verbbiotics.com | Learn more about GABA Probiotic, LP815™




Mental wellness and the gut-brain

connection

Microbes in the gut influence mental wellness through
modulating GABA, but how does this communication from the
gut to the brain occur?

The gut and the brain are able to influence one another and
communicate through the gut-brain axis. In this bidirectional
communication, the brain “talks” to the gut, and the gut “talks”
to the brain.

Sy TAKEAWAY

~ 7
’/@: It’s clear that mental wellness requires considering the
= health of the gut and its microbes.

What happens in the gut
affects what happens in the brain.
Therefore, the gut is a target
for mental wellness.

This gut-brain axis involves our own cells communicating with one
another and the microbes in the gut communicating along this axis.
GABA-modulating gut microbes play a crucial role in this gut-brain axis
communication and influence mental wellness.
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GABA produced by microbes in the gut has significant effects on

How microbes of the gut
communicate with the brain ottt e ot

Understanding exactly how the microbes of the gut communicate
via the gut-brain axis, modulate GABA, and impact mental wellness
is a research area of intense interest. This field is new, and the
studies are still accumulating, but the evidence suggests GABA
produced by microbes in the gut exerts its effects through:

Communication via the vagus nerve:

1 - The gut and brain are physically linked by various channels for information
exchange. One of those channels, the vagus nerve (aka vagal nerves as it consists
of two nerves), mediates the signaling of neurotransmitters, including GABA ©.

2 Crossing the blood-brain barrier:
a Ourbodies have a strong gatekeeper to prevent the passage of potentially harmful TAKEAWAY

substances called the blood-brain barrier. Even harmless substances cannot _ _ _
Microbes in the gut may influence our mental wellness through

may reach the brain, possibly through transporters. How exactly this happens is their modulation of GABA. The exact mechanisms by which this
still unclear at this point &. occurs remain an active area of research.

cross this barrier. However, there is evidence that GABA produced by gut microbes
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Psychobiotics: Probiotics
that affect the brain

Knowing the influence of GABA-modulating microbes
begs the question: are there ways to harness their
powerful effect through the gut-brain axis?

Pharmacological treatments for mental health issues often come with
debilitating side effects. So, there is a need for effective nonpharmaceutical
therapies to support mental health. One nonpharmaceutical therapy that
consumers have recently become interested in is probiotics.

The ISAPP definition for probiotics is “live microorganisms which when
administered in adequate amounts confer a health benefit on the host™®,
And there are probiotics that affect the brain and have a positive impact
on mental wellness. These are called psychobiotics.

%j@% Psychobiotics are probiotics that

function across the gut-brain axis.

Of these psychobiotics, evidence suggests that some produce the
neurotransmitter GABA ". These organisms differ from those in the

gut microbiome that produce GABA, discussed earlier, in that they

are administered rather than already existing as a member of the gut
microbiome. Due to their ability to confer a mental health benefit, they are
promising interventions for improving mental wellness.

As with microbes living in the gut that produce GABA, it’s unclear at this
point how GABA produced by psychobiotics exerts its effects on the body
and mental wellness, but research in this area is actively developing. The
vagus nerve seems to be involved, at least in mice: when the vagus nerve
was severed, psychobiotics

administered lost their calming

effects®. It is also possible GABA TAKEAWAY

from psychobiotics crosses the

_ _ Psychobiotics that produce
blood-brain barrier; however,

_ _ GABA are promising
there is yet to be evidence .
tine this with dt nonpharmaceutical mental
supporting this with regard to :
PP g g health therapies.

probiotic bacteria that modulate
GABA.
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Natural GABA for
stress, irritability,
and sleep support’

GABA Probiotic, LP815™ provides GABA production over a sustained
period of time for stress, irritability, and sleep modulation.

HOW DOES GABA PROBIOTIC WORK?
LP815™ delivers GABA while working with one’s existing gut microbiota
to produce additional GABA.

BENEFIT AREAS OF GABA PROBIOTIC, LP815™*

« Helps reduce feelings of irritability

« Promotes a calm mood

» Supports a healthy stress management
e Supports deep restorative sleep

o Helps relieve night sweats

* Human clinical trials completed 2024-2025

Proprietary
Strain LP815™

Lactiplantibacillus plantarum,
LP815™ a proprietary strain of
lactic acid bacteria, was isolated for
its ability to provide GABA production.

By utilizing advanced computational modeling and high-
throughput screening, we benchmarked against the top strains in
the industry to select a superior psychobiotic GABA producer.

TAKEAWAY

The ability of LP815™ to produce GABA itself can be
thought of as enabling a GABA factory in the gut.
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Add Verb in your products

Partner with us to see how GABA

Probiotic, LP815™ can expand your o, Let’s Talk

mental wellness dietary supplement
product line.

GABA Probiotic can GABA Probiotic can be used in several

be used in your mood, different applications and health categories.

stress, sleep, and For example: Gut/Brain Axis, Women’s Health,

relaxation dietary Sports Nutrition and can be stacked with other

supplements. biotics in a “bouquet” for a robust symbiotic
offering (i.e. postbiotic + probiotic).

RECOMMENDED DOSE: 5 BILLION CFU/DAY

GRAS | ALLERGEN-FREE

nongmoproject.org
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completeness of the information and results to be obtained. Use of this information is at your discretion and risk. It does not relieve you of your obligation to comply
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