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The human digestive system is a complex network
that is critical to overall health. By optimizing gut
function, we can improve digestion and nutrient
absorption, leading to enhanced overall well-being.
This guide not only provides a deep dive into the
digestive system's various parts and the vagus
nerve's role but also offers practical strategies for
optimizing stomach and intestinal function. It also
addresses the impact of anti-nutrients and the gut-
brain axis, and importantly, provides actionable

recommendations for testing and managing gut
health.

* & * *

Physiology of the Gl Tract

The gastrointestinal (Gl) tract is 3 complex and dynamic system essential for digestion,
nutrient absorption, and waste elimination. It includes significant organs such as the
stomach, small intestines, and large intestines, each playing a specific role in breaking
down food, absorbing nutrients and removing waste. The Gl tract's function is requlated
by a combination of neural, hormonal and microbial factors, ensuring coordinated

activity throughout the digestive process.

Understanding the physiology of the Gl tract involves enzymatic digestion, peristalsis,
and the interplay between gut microbiota and host health. This emphasizes the

importance of maintaining gut integrity for overall health.

Parts of the Digestive System
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The digestive system includes several key components:

e Stomach: Responsible for breaking down food using stomach acids and enzymes.
e Small Intestine: Where most nutrient absorption occurs.

e Large Intestine: Absorbs water and forms waste.

e Pancreas: Produces enzymes and insulin.

e Liver: Processes nutrients and detoxifies the blood.

o Gall Bladder: Stores and concentrates bile.
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Nutrient Absorption from the Digestive System
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The digestive system's efficiency in absorbing nutrients is crucial for maintaining health.
The proper function of each part ensures that the body receives essential vitamins,

minerals and other nutrients necessary for various physiological processes.

The Vagus Nerve
Functions in the Digestive System

The vagus nerve is pivotal for digestive health, influencing:

e Hydrochloric Acid (HCL) Production: Essential for breaking down food in the
stomach.

e Peristaltic Movements: Facilitates the movement of food through the intestines.

e Intrinsic Factor Production: Necessary for vitamin B12 absorption.

e Eating: Regulates various aspects of the digestive process.
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STRUCTURE OF THE YAGUS NERVE
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Dysfunction Consequences

Vagus nerve dysfunction can lead to several issues, including:

e Dyspepsia

e Reflux

e Colitis

e Impaired glycemic control

e Urinary excretion problems
e Immune function disruptions
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How to Optimize Stomach Function

. Gastropanel Lab Test: Start with this diagnostic test to understand stomach health.
. Zinc-Carnosine: Supports parietal cells and HCL production.

. Betaine-HCL + Pepsin: Useful for individuals with low HCL production.

L-Glutamine: Aids in maintaining the integrity of the stomach lining.

Silicon and Silicon Acid-Carmellose Gel: Protects the stomach cell lining.

Apple Cider Vinegar: Can help balance stomach acidity.

Mindful Eating: Avoid drinking while eating, chew thoroughly, and eat slowly.

NO U AW

How to Optimize Large Intestine Function

1. Vagus Nerve Activation: Engage in activities that stimulate the vagus nerve.
2. Probiotics & Fermented Foods: Promote a healthy gut microbiome.

3. Prebiotics/Fiber & Resistant Starch: Support the growth of beneficial bacteria.
4. Avoid Unnecessary Antibiotics: Prevent disruption of the gut microbiota.

5. Mind & Emotional Balance: Stress management is crucial for gut health.

6. Hydration: Ensure adequate liquid intake to support digestive processes.
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Microbial Ecosystem Balance

Maintaining the diversity of the gqut's microbial ecosystem is essential for optimal large
intestine function. A diverse microbiome aids in the efficient breakdown and absorption
of nutrients reqgulate the immune system and produces short-chain fatty acids (SCFAs)
that support the integrity of the gut lining. It also protects against pathogenic bacteria
through competitive exclusion and antimicrobial compound production, highlighting its

critical role in metabolic health and immune defense.

Incorporating probiotics and prebiotics into the diet is crucial to supporting a balanced
microbial ecosystem. Additionally, avoiding unnecessary antibiotics, managing stress,
staying hydrated, and maintaining a diverse diet with plenty of phytonutrients and

phytochemicals (particularly polyphenols) can promote a healthy gut microbiota.

Anti-Nutrients and Their Impact
Prolamines

e Found in wheat, barley, and other grains.
e Can damage the gut lining and contribute to conditions like celiac disease, gluten
sensitivity, and gluten intolerance.

Lectins

e Present in grains and legumes.
e Can cause intestinal damage and leptin resistance.

Glycoalkaloids

e Found in nightshades such as potatoes, tomatoes, and eggplants.
e Mostly destroyed when cooked.

Saponins
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e Present in legumes, oats, quinoa, and sunflower seeds.
e Have both beneficial and harmful health effects.
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Prolamine Content in Various Grains

Understanding the prolamine content in different grains is crucial for managing celiac
disease and gluten sensitivity. Prolamines are a group of proteins found in grains like
wheat, barley, and rye, and they can trigger adverse reactions in individuals with these
conditions. For example, gliadin in wheat, hordein in barley, and secalin in rye are
known to damage the intestinal lining of people with celiac disease, leading to
inflammation and malabsorption of nutrients. Individuals can mitigate symptoms and
prevent long-term complications associated with gluten-related disorders by identifying
and avoiding grains with high prolamine content. Therefore, knowledge of prolamine

content is essential for dietary planning and managing these health issues.
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PROLAMIN CONTENT IN DIFFERENT GRAINS

GRAIN PROLAMIN % OF WHOLE PROTEIN

Wheat  Gliadin 69
Corn Zein 51
Sorghum Kafirin 52
Barley  Hordein 50
Rye Secalin 30-50
Millet Panicin 40
Oat Avenin 16
Rice Orzenin 5
Gut- Brain Axis
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The connection between gut health and brain function is well-documented,
emphasizing the gut-brain axis's critical role in emotional and cognitive health. This
bidirectional communication system involves neural, hormonal, and immunological
signaling pathways that link the central nervous system with the gastrointestinal tract.
Imbalances or disruptions in the gut microbiome can influence brain function,

potentially contributing to conditions such as anxiety, depression, and cognitive decline.
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SYSTEM'S BIOLOGICAL MODEL OF BRAIN-GUT-MICROBIOME INTERACTIONS
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Saurce: Martin, C. & Osadchiy, V. & Kalani, A. & Mayer, E. (2018}, The Brain-Gut-Microbiome Axis.
Cellular and Molecular Gastroenterclogy and Hepatelegy 6 (2): 133-148,

Leaky Gut - Leaky Brain?
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The concept of a "leaky gut" contributing to a "leaky brain" highlights the importance of
maintaining gut integrity to support mental health. A leaky qut, characterized by
increased intestinal permeability, allows harmful substances to enter the bloodstream,
which can trigger systemic inflammation and potentially affect the blood-brain barrier.
This can lead to neuroinflammation, which is associated with various neuropsychiatric
disorders. Therefore, strategies to preserve gut barrier function are essential for

protecting brain health and preventing related mental health issues.
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BLOOD-BRAIN BARRIER
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Polyphenols & Gut Health

Polyphenols are a diverse group of naturally occurring compounds found in various
fruits, vegetables, tea, coffee, wine, and dark chocolate, are highly beneficial for gut
health due to their potent antioxidant properties and ability to promote healthy gut
microbiota. These compounds can scavenge free radicals and reduce oxidative stress,

which helps protect the gut lining and maintain its integrity.
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Polyphenols also function as prebiotics, stimulating the growth and activity of beneficial
gut bacteria. They enhance the production of short-chain fatty acids (SCFAs) through
bacterial fermentation, which supports gut health by improving the mucosal barrier,
modulating inflammation, and contributing to overall metabolic health. The
consumption of polyphenol-rich foods has been associated with increased microbial
diversity, crucial for maintaining a balanced and resilient gut ecosystem and preventing
dysbiosis-related conditions. Thus, incorporating a variety of polyphenol-rich foods into
the diet can significantly contribute to maintaining and improving gastrointestinal

health.
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