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Objectives

• 1. Und e rstand  g ut microb iome  function and  link 
with d isease

• 2. Me tab olic synd rome  and  inflammation

• 3. Cance r and  me tab olic synd rome

• 4. So lutions
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What is the gut 
microbiome?
• hig hest microb ial d ensity  (co lon);most re searched  

• mostly b acte ria

• >100 trillion microorg anisms > 1000 d iffe rent sp ecie s

• uniq ue  ‘fing e rp rint’

• ACTIVE PARTICIPANTS NOT PASSIVE PASSENGERS

• new ‘org an’
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What makes a healthy 
gut microbiome?

• comp osition

• d ive rsity

• ab und ance

• richness

• re silience

• healthy GM not d e fined
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What makes an unhealthy gut microbiome?

• Composition:↓ GM diversity ↓ beneficial 
microbes ↑potential pathogens

• Function: ↓beneficial anti-tumour 
metabolites, ↑harmful pro-tumour 
metabolites, high pH
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Function of gut microbiome

PROTECTIO N FRO M 
PATHO GENS

METABO LITE 
FACTO RIES

IMMUNE 
DEVELO PMENT & 
FUNCTIO N

DRUG METABO LISM
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• competition & weapons (AMPs)
• barrier (mucus layer, tight junctions)
• short chain fatty acids (SCFAs) e.g., 

butyrate
• Butyrate=colonocyte energy source

Camille ri M. Human Inte stinal Barrie r: Effe cts of Stre ssors, Die t, Pre b io tics, 
and  Prob io tics. Clin Transl Gastroe nte ro l. 2021 Jan;12(1):e 00308. 

GM p ro te ct ive  Me chan ism s 
includ e :

Increased  inte stinal p e rmeab ility AKA 
“leaky gut”
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Incre a se d  In te st ina l Pe rm e ab ility  (aka  ‘Leaky 
Gut’)
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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




Lipopolysaccharid
e (LPS)

De rive d  from p athog e nic g ram ne g ative  
b acte ria

Prod uct of b acte rial wall 

create s inflammation

Leaks into  b lood  stre am vial “le aky g ut” 
creating  inflammation e lse whe re  in b od y

Hig h le ve ls found  in p atie nts with ob e sity, 
me tab olic synd rome  and  T2DM
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What are Short Chain Fatty Acids ?

• SCFAs a re  m icro b ia l 
m e tab o lite s

(b utyrate , ace tate , p rop ionate )

SCFAs b ind  
re ce p to rs
• SCFAs bind to specific  SCFA 

receptors 
Fib re  
Fe rm e nta t io n
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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



NOT TO BE COPIED



SCFA’s

Li, Y., Huang, Y., 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
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Metabolic in flam m ation
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http s:/ /www.frontie rsin.o rg /article s/10.3389/fme d .2020.585744/full
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The ten hallmarks of cancer

• Sustaine d  p ro life ration

• Inse nsitivity to  antig rowth sig nals

• Evasion of ap op tosis

• Limitle ss re p licative  p o te ntial

• Sustaine d  ang iog e ne sis

• Ab ility to  me tastasize

• Re p rog ramming  of e ne rg y me tab o lism

• Avoid ance  o f immune  d e struction

• Tumour-p romoting  inflammation

• Ge nome  instab ility and  mutation
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Cancer loves sugar

• Cance r ce lls ing e st sug ar at almost 50 x faste r than healthy ce lls
• 80% of human cance rs d rive n b y e ffe cts of g lucose  and  insulin
• Ag g re ssive ne ss of cance rs d e te rmine d  b y g lucose  consump tion
• All sug ar consump tion can re d uce  immune  ce ll function for up  to  

5hours
• Ave rag e  UK ad ult consume s 700g  sug ar p e r we e k (almost 4 x 

re comme nd ation)
• 20% cance r p atie nts are  d iab e tic
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The warberg effect

• The Warburg effect is a key feature of cancer cell metabolism and rapid 
proliferation. It involves the conversion of glucose to lactate, even when 
oxygen is present, and the inhibition of pyruvate from entering 
mitochondria. This process produces ATP efficiently and supports cell 
proliferation

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

Starve  cance r 
ce lls

Enhance  the  g ut 
microb iome

ind ivid ual g ut 
microb e s matte r
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How do we starve a cancer cell?

Cut out 
sug ar

Ke tog e nic 
d ie ts
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challenges

• Difficulty in ad he re nce  to  ke tog e nic d ie t

• Inte rp re tation of d ie t

• Cachexia in cance r

• Long  te rm d ata lacking

• Diffe re nt re sp onse s with d iffe re nt cance rs
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Enhancing the gut microbiome

• >30 d iffe re nt varie tie s of p lants p e r we e k
• Fib re  fib re  fib re …..
• Fe rme nte d  food  d aily
• Cut out UPF
• O rg anic vs non org anic
• Nature  is b e st
• Sle e p
• Exe rcise
• Stre ss manag e me nt
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What is the best diet for gut 
health?
WFPB
Pre b io tic: a substrate that is selectively utilized by 
host microorganisms conferring a health benefit.
(e.g., chicory, Jerusalem artichoke, garlic, onions, leeks)
Polyphenols : compounds found in plant foods >8000 
identified to date
(e.g., blueberries, strawberries , blackberries, coffee , 
green & black tea)

Tomova A, Bukovsky I, Re mb e rt E, Yonas W, Alwarith J , Barnard  ND, e t al. The  
Effe cts of Ve g e tarian and  Ve g an Die ts on Gut Microb io ta. Front Nutr. 
2019;6:47. 
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Individual microbes matter

• Akke rmansia and  me lanoma

• Fae calib acte rium Prauznitsi and  b reast cance r

• Lactob acillus Re ute ri and  co lon cance r

• Cance r microb iome s

• Immunothe rap y, che mothe rap y and  g ut microb e s
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Summary

• Cance r and  Diab e te s are  b oth METABO LIC DISEASES

• Microb iome  d ysb iosis is ce ntral to  b oth cond itions

• Mod e rn d ie t and  life style  inte g ral to  b oth cond itions

• Low carb , ke tog e nic and  microb iome  e nhancing  d ie ts can he lp

• Pre ve ntion is b e st
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