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Objectives

O

1. Understand gut microbiome function a%

with disease O

2.Metabolic syndrome and inflammation O%C ROBIOME MEDICS

3. Cancer and metabolic syndrome O

4.Solutions
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What 1s the gut
microbiome?



What makes a healthy

ogut microbiom%/\
/7

* composition Gé\
* diversity
 abundance
* richness

* resilience

* healthy GM not defined
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What makes an unhealthy gut microbiome?
4/0
e

* Composition:{, GM diversity |, beneficial )\
microbes Mpotential pathogens O

* Function: J beneficial anti-tumour G@
metabolites, Tharmful pro-tumour
metabolites, high pH
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Function of gut microbiome MICROBIOME MEDICS
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Increased mtestimal permeability AKA

competition & weapons (AMP% “leaky gut”
barrier (mucus layer, tight Junctlons’f\)\

short chain fatty acids (SCFAs) e.g.,

b MEN \/ transcellular permeability  pormeaility
utyrate § b e
MUCUS

paracellular

Butyrate=colonocyte energy source

membrane MMW

LAMINAPROPRIA 7 & basal

membrane

Camilleri M. Human Intestinal Barrier: Effects of Stressors, Diet, Prebiotics, BLOOD
and Probiotics. Clin Transl Gastroenterol. 2021 Jan;12(1):e00308.



Symbiosis @ Dysbiosis I . > Leaky gutsyndrome

Genetic factors Cytokine response
Environmenta rs Epithelial barrier dysfunction

)\ I Pathobionts

| E. gallinarum K. pneumonia
o 09 - -
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Autoantigen mimic
Inflammatory response

A& secretary IgA — tight junctions proinflammatory cytokines

macrophages

@ - s :
® antimicrobial peptides @o T cells

q polymeric IgA receptor b B cells ‘*— dendritic cells Autoimmunity



Presenter Notes
Presentation Notes
GM regulates  gut permeability: balancing act
Allows nutrients, deters harmful molecules
Barrier homeostasis 
Barrier dysfunction allows potentially harmful molecules into body
LPS outer membrane gram negative bacteria
Cani PD Metabolic endotoxemia initiates obesity and insulin resistance. Diabetes 2007



Derived from pathogenic gram negative

bacteria

. Product ofbacterial wall

Lipopolysaccharid

creates inflammation
e (LPS)

[eaks into bicod stream vial “leaky gut”
creating inflammation elsewhere in body

High levels found in patients with obesity,

metabolic syndrome and T2DM

MICROBIOME MEDICS



What are Short Chain Fatty Acids ?

* SCFAs are microbial

metabolites
(butyrate, acetate, propionate)

€., SCFAs bind
Q
&{geptors

. S@As bind to specific SCFA
receptors

Fermentation


Presenter Notes
Presentation Notes
A quick word about SCFAs. Many of the gut bacteria contain enzymes that are able to  break down & ferment plant fibers.This process produces microbial metabolites called SCFAs. SCFAs are drug-like chemicals. Like drugs SCFAs circulate in the body and bind  to specific receptors present in your liver, pancreas, adipose tissues, even on your immune cells . They are key regulators  of your metabolism & inflammation .These SCFA receptors are alos found in the brain and as Sheena will tell you they are pivitol to GBA communication...



100s of types of cell receptors 
GPRs = largest group cell membrane recepto
Gill PA, van Zelm MC, Muir JG, Gibson PR. Review article: short chain fatty acids as potential therapeutic agents in human gastrointestinal and inflammatory disorders. Aliment Pharmacol Ther [Internet]. 2018 Jul 1;48(1):15–34
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Li, Y., Huang, V., Liang, H., Wang, W., Li, B, Liu, T., Huang, Y., Zhang, Z., Qin, Y., Zhou, X., Wang, R., & Huang, T. (2023). The roles and applications of short-chain
fatty acids derived from microbial fermentation of dietary fibers in human cancer. Frontiers in Nutrition, 10, 1243390-1243390



Metabolic inflammation

Dyskiosis of gut microbiota
|- Diversity
“I* Finni~utes:Bacteriodetes
S 2. muciniphila

Poor diet
High sugar
High fat

Activation of gut
immune system
‘M Proinflammatory cells
& cytokines

Lcss of gut barrier integrity
J Tight junction proteins
LPS ard vacterial products
i hlood

Metabolic inflammation, insulin
resistance, & obesity
White Adipose
Liver
Muscle
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Cohort Studies

Microbiome Alterations

Unhealthy Diet
Sedentary Lifestyle
High Stress
Medications
Poor Sleep
Addictions
Social Isolation

/\ Cellular Stress / Injury

Lifestyle
Interventions

> < Big Data, Bioinformatics, Computational Modeling

Inflammation

Lifestyle
Interventions

https://www.frontiersin.org/articles/10.3389/fmed.2020.585744/full

In Silico Clinical Trials

Obesity
Type 2 DM
CcvD

0 Cancer
Depression
Other

Diseases
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The ten hallmarks of cancer

* Sustained proliferation

* Insensitivity to antigrowth signals

* Evasion ofapoptosis

* Limitless replicative potential

* Sustained angiogenesis

* Ability to metastasize

* Reprogramming ofenergy metabolism
* Avoidance of immune destruction

* Tumour-promoting inflammation

* Genome mstability and mutation

MICROBIOME MEDICS



Cancer loves sugar

* Cancer cells mgest sugarat almost 50 x faster than healthy cells
* 80% of human cancers driven;by efiects of glucose and insulin
* Aggressiveness of cancers detetmined by glucose consumption

* Allsugar consumption can reduce @mmune cell function for up to
Shours

* Average UKadult consumes 700g sugarfper week (almost 4 x
recommendation)

* 20% cancer patients are diabetic

MICROBIOME MEDICS



The warberg effect

* The Warburg effect is a key feature of cancer cell metabolism and rapid
proliferation. It involves the conyersion of glucose to lactate, even when
oxygen is present, and the inhibitiomof pyruvate from entering
mitochondria. This process producesATP efficiently and supports cell
proliferation

* ATP production through damaged cancer cell mitochondria can be >100
times faster than in healthy cells.

MICROBIOME MEDICS



Solutions

6\0
@ Starve cancer § Enhance% gut individual gut
cells microbiome/é\o microbes matter
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How do we starve a cancer cell?

%(etogenic
“ diets




challenges

* Difficulty in adherence to(ketogenic diet

* Interpretation of diet
* Cachexia in cancer
* Long term data lacking

* Different responses with different cancefs

MICROBIOME MEDICS



Enhancing the gut microbiome

* >3(0 different varieties of plafirts per week
* Fibre fibre fibre.....

* Fermented food daily

* Cut out UPF

* Organic vs non organic

* Nature 1s best

* Sleep

* Exercise

* Stress management

MICROBIOME MEDICS



What 1s the best diet for gut
health?

WEFPB %
Prebiotic: a substrate that is selectively utilié}d by
host microorganisms conferring a health benéfj

(e.g., chicory, Jerusalem artichoke, garlic, onions, @s)

Polyphenols : compounds found in plant foods >80
identified to date

(e.g., blueberries, strawberries , blackberries, coffee,
green & black tea)

Tomova A, Bukovsky [, Rembert E, Yonas W, Alwarith J, Barnard ND, et al. The
Effects of Vegetarian and Vegan Diets on Gut Microbiota. Front Nutr.
2019;6:47.




Individual microbes matter

 Akkermansia and melanaoma

* Faecalibacterium Prauznitsi and breast cancer
* [actobacillus Reuteriand colon*édancer

* Cancer microbiomes

* Inmunotherapy, chemotherapy and gutinicrobes
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Summary

e Cancer and Diabetes are(both METABO LIC DISEASES

* Microbiome dysbiosis 1s central to both conditions
* Modern diet and lifestyle inte grakto both conditions
* Low carb, ketogenic and microbiomé)enhancing diets can help

* Prevention 1s best

MICROBIOME MEDICS
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