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What is Neuroplasticity?

Brain's Dynamic Ability Neuronal Reorganization Lifelong Process

Neuroplasticity is the brain's remarkable ability to reorganize and modify its structure and function in response to
experience, learning, and environmental factors, enabling the brain to adapt and thrive throughout one's lifetime.



The Science of Neuroplasticity
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Preventing Neurodegeneration

• Physical Exercise

• Cognitive Stimulation

• Stress Management



Maintaining A Healthy 

Gut Microbiome/Insulin

Dr. Ben Bikman PhD (BYU Professor 

and leading fat cell researcher, Author 

Why We Get Sick)

Manage stress, get adequate sleep, avoid 

smoking / limit alcohol, exercise regularly, 

eat real food

Five things:

Control Carbohydrates, Prioritize Protein, 

Don’t Fear Fat, Fasting

Four Pillars: 



Gut Microbiome 

in Obesity
Decreased Bifidobacterium



You want pipes coated with vasoline, not leaking 

sewage into your body



Gut Microbiota Variations in Depression 

and Anxiety: Systematic Review

Pro-inflammatory gut bacteria may contribute to 

neuroinflammation and dysregulation of the gut-

brain axis, leading to depression and anxiety

2. Inflammation and gut-brain axis

Depletion of anti-inflammatory 

SCFA-producing bacteria and 

enrichment of pro-inflammatory 

bacteria observed in individuals 

with depression and anxiety

1. Gut microbiota dysbiosis 

Reduced levels of anti-inflammatory 

short-chain fatty acids (SCFAs) 

produced by gut bacteria may impair 

brain function and contribute to 

mental health disorders

3. SCFA depletion & mental health



Benefits of Ketones for Gut Health

Improved Nutrient Absorption

Ketones enhance the absorption of 
essential vitamins, minerals, and 
other nutrients in the gut.

Reduced Inflammation
Ketones possess anti-inflammatory 
properties, helping to maintain a 
healthy gut lining and reduce 
inflammation.

Gut Microbiome Balance
Ketones promote the growth of 
beneficial gut bacteria, supporting a 
diverse and balanced microbiome.

Enhanced Gut Barrier Function

Ketones strengthen the tight 
junctions between gut epithelial cells, 
improving the integrity of the gut 
barrier.



The Gut-Brain Connection:
A Bidirectional Relationship



Gut microbiota and insulin resistance

The study investigated the relationship between gut microbiota, endotoxemia, 
and insulin resistance.

Gut Microbiota, Endotoxemia, and 
Insulin Resistance

Increased intestinal permeability

The researchers found that increased intestinal permeability and 
endotoxemia were associated with insulin resistance.

Gut-derived endotoxins 

Play a significant role in impairing insulin signaling and promoting metabolic 
dysfunction.



Imidazole Propionate (ImP)

Short-chain fatty acid (SCFA)-

producing bacteria like 

Faecalibacterium prausnitzii, 

Roseburia intestinalis, and 

Roseburia hominis lower levels. 

Akkermansia muciniphila and 

certain Lactobacillus species 

(e.g., Lactobacillus reuteri) have 

been linked to lower ImP in 

intervention studies

A Microbiome Metabolite!

▪ Elevated levels in the blood have been linked to negative health outcomes 

ImP might be ImPortant!





Dietary Considerations for Brain Health

Nutrient Function in the Brain Food Sources

Omega-3 Fatty Acids

Reduce inflammation, support neuronal 
neuronal communication, and promote 

promote brain cell growth and 
development

Fatty fish (salmon, mackerel, 
sardines), walnuts, flaxseeds, chia 

chia seeds

Antioxidants (Vitamins C and E, 
E, Flavonoids)

Protect brain cells from oxidative 
oxidative stress and damage, which 

which can contribute to 
neurodegeneration

Fruits (berries, citrus fruits, tomatoes), 
vegetables (leafy greens, bell peppers, 

broccoli), nuts and seeds

Probiotics
Modulate the gut-brain axis, 
reducing inflammation and 

supporting cognitive function

Fermented foods (yogurt, kefir, 
sauerkraut, kimchi), probiotic 

supplements

B Vitamins (B6, B12, Folate)
Involved in energy production, red 

blood cell formation, and the 
synthesis of neurotransmitters

Whole grains, leafy greens, beans, 
eggs, poultry

Magnesium
Regulates neuronal excitability, 
supports synaptic plasticity, and 

may help prevent migraines

Leafy greens, nuts, seeds, whole 
grains, avocados



Changes in the Gut
Microbiome Consistent
with Parkinson's Disease



Gut Microbiome Changes
Common in Alzheimer's Disease



The Importance of
Cholesterol in

Neuroplasticity and
Neurodegeneration

Prevention



Neuroplasticity in Action

Stroke recovery through
neuroplasticity

Neuroplasticity and spinal cord injury Neuroplasticity in Parkinson's disease



Unlocking the Brain's Potential

Embrace Neuroplasticity Take Proactive Measures Harness the Gut-Brain
Connection

Optimize Dietary Choices Prevent Neurodegeneration



Disentangling the relationship between glucose, insulin and 
brain health: A UK Biobank study
Andrew C. Mason PhD, Nasri Fatih PhD, Reecha Sofat PhD, Christopher T. Rentsch PhD, Liam Smeeth FRCGP, Krishnan 
Bhaskaran PhD, Nish Chaturvedi PhD, Victoria Garfield PhD
First published: 12 December 2025

https://doi.org/10.1111/dom.70353Digital Object Identifier (DOI)

The results found that people with higher post-meal blood sugar (postprandial 
hyperglycemia) had a 69% greater risk of developing Alzheimer’s disease.

“This finding could help shape future prevention strategies, highlighting the 
importance of managing blood sugar not just overall, but specifically after meals.”

https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Mason/Andrew+C.
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Fatih/Nasri
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Sofat/Reecha
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Sofat/Reecha
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Sofat/Reecha
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Rentsch/Christopher+T.
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Smeeth/Liam
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Bhaskaran/Krishnan
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Bhaskaran/Krishnan
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Chaturvedi/Nish
https://dom-pubs.pericles-prod.literatumonline.com/authored-by/Garfield/Victoria
https://doi.org/10.1111/dom.70353


By harnessing the remarkable power of
neuroplasticity, we can take proactive
steps to prevent neurodegeneration,

enhance cognitive function, and unlock
the full potential of the human brain.

Through a holistic approach that
prioritizes the gut-brain connection and

incorporates evidence-based dietary
and lifestyle strategies, we can foster a

healthier, more resilient brain capable of
adapting and thriving throughout our

lives.



Healing The Gut Microbiome

Prioritize gut health
Make gut health a top priority for 
overall well-being

Explore gut-friendly diet
Consider a diet rich in fiber, 
probiotics, and fermented foods to 
nourish the gut microbiome

Manage stress and sleep
Understand the importance of stress 
reduction and quality sleep for 
maintaining a healthy gut

Seek professional support
Consult with healthcare 
professionals, such as registered 
dietitians or gastroenterologists, for 
personalized gut health guidance
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