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* The GBA implicated in many conditions,
IBS, diabetes, obesity, developmental
and psychological disorders, dementia
and neurological conditions

* In recent years, the study of gut
microbiota has become one of the most
important areas in biomedical research

» So much so that the term is now
microbiota-gut-brain axis (Rhee et al,
2009; Collins et al.2012)
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Liu L and Zhu G. Gut-brain axis and mood disorder. Front Psychiatry. 2018;9:223.
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» Gut filled with microbes, virus, fungi

MiCI‘Obiome °;°’” am and archaea

IN NUMBERS
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The genes in your microblome outnumbeér the
genes in our genome byabo!l%()lom % )

Interfacing Food & Medicine

The microbiome is more
medically accessible

and manipulable than the
human genome

 There are 14,000 viruses

e « Each have unique MB but there are

way back to the gut and heailth of
the microbiome
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> Each individual has a unique /
: = gut microbiota, as

personal as a fingerpant



The delicate equilibrium between EUBIOSIS DYSBIOSIS

Prevalence of
Prevalence of .
(OSi (0SIS i i Alteration of the pathogenic
eubiosis and dysbiosis in the non-pathogenic . iont junctions ¢ S

bowels. Eubiosis is the condition in
which saprophytic bacteria are

present in the mucus-microbiotic

layer of the bowel (either the small
or the large one). Dysbiosis is a
condition in which pathogenic
bacteria (Pathogenic bacteria are

represented with purple frame, Access of pathogens and release of inflammatory

: Resuit: immune homeostasis mediators (TNF-a, COX-2, IL6, iNOS, etc.)
non-pathogenic have a blue frame) 1

predominate and cause changes in

: : : : Chronic inflammation and damages
the intercellular tight junctions (Inflammatory bowel disease, metabolic disease,
autoimmune disease, food intolerance, colorectal cancer)

leading to tissue damage.
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* High SCFA production (synthesis of
* Low SCFAproduction : e vitamins)
*  Decreased/Unhealthy gut function i . A5 * Increased gut barrier function
« Low microbial diversity SN\ o « High diversity
« Losscolonization resistance - oY * Colonization resistance (decreased
*  Gut mflammation (cytokines, £ Lo = nisk of infections)

endotoxins etc. ) e \" \ ~ * Low gut inflammation
* Insulin resistance /%% « Insulin sensitivity
* weak mucus layer S * Healthy mucus layer
* Activation of antigens and exposure ¢ Decreased cell proliferation

to bacterial toxin « Increased in anticancer potential
« Increased lipid production * Decreased metastasis
Health effect . * Decreased angiogenesis
* Diabetes D * Decreased toxicity
*  Hypercholesterolemia s 8 5 * Improved lipid metabolism
*  Obesity Al - ¢ Decreased oxidation stress
* Colorectal cancer o\ 4 . . | * Decrease ileal content of bile acid
* Inflammatory bowel disease ,-’ Eubiosis| . pecrease blood cholesterol. glucose.
* Diarthea and constipation and serum level of lipids
*  Metabolic syndrome R * Reduce body weight and visceral
* Cardiovascular disease adipose tissues weight




Healthy CNS function

Healthy status

-> Normal neuroendocrine,
neuroimmune,
neurotransmitter and
endocrine function

-> Healthy levels of immune
cells

-> Normal gut microbiota

Healthy gut function

Gut-Brain
AXxis
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Abnormal CNS function

Depression/ Stress

-> Altered neuroendocrine,
neuroimmune,
neurotransmitter and
endocrine dysfunction

-> Increased pro-inflammatory
biomarker

-> Altered gut microbiota

-> Increased gut permeability

Abnormal gut function

SEoREL
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Gut and Parkinson’s disease

More than 4 million papers on PD and
gut dysfunction
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Our study: RCT feasibility study with
probiotic and placebo groups

15 patients with PD assigned to probiotic or THE CONVERSATION

COVID-19 Arts + Culture Business + Economy Cities Education Environment Health Politics + Society Science + Technology Podcasts

placebo group =

Your gut microbiome may be linked to
dementia, Parkinson’s disease and MS

November 10, 2020 11.38am GMT

Fecal sample at baseline and 12 weeks

Evidence of a PD signature approx. 100 species

Dysbiotic microbiome but groups not different at baseline
SpeC|eS prevalence Barker, L. A, Jordan, C., Sanders, D., Wilcockson, H.,

Dalton, C., Corfe, B. & Grunwald, R. (2022). Species
signature data in Parkinson’s Disease: Change at 12
weeks in probiotic and control groups. OBM
Neurobiology

Changes in prevalence and abundance of beneficial
microbes between the two groups at 12 weeks
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Function

Probiotic Group

Most abundant and impartant
commensal bacteria of the human gut
microbiota

|ntestinimanas Oxalate & Butyrate
._ll

v
Lachnoclasiridiym Reduced in bowel cancer

v
Butyricicoccus. Butyrate producer natural probiotic

v

Associated with low BM| l

Hydrocarbon muncher

NK4AZ14 graup i

Prevent Type 2 diabetes

Hydrocarbon muncher

Anti-inflammatory properties

prevents intestinal inflammation




Gestational Diabetes “ Altered Microbiome

‘ Hassain et al, 2020

Condition ‘ Presenting gut symptoms “ Authors ‘
Multiple Sclerosis |‘ Altered Microbiome compared to controls | Levi et al., 2021 |
Dementia |‘ Gut barrier dysfunction |‘ Stadlbauer et al., 2020 |
Chronic Kidney Disease |‘ Altered Microbiome compared to controls ‘ Li et al., 2019 |
Obesity “ Altered Microbiome compared to controls ‘ Companys et al., 2021 ‘
Schizophrenia |‘ Altered Microbiome compared to controls |‘ Zhu et al., 2021 |
Neurodevelopment disorders “ Altered Microbiome compared to controls ‘ Bojovic” et al., 2020 ‘
Colorectal Cancer |‘ Altered Microbiome |‘ Coker et al., 2020 |‘




DIET AND THE MICROBIOME

. B . : il —_*.IJ
« Still do not know what constitutes gas!trointes’tiﬁa'lﬁ'a/ity and holds
the MB in stasis = eubiotic or dysbiotic

'Leeming et al,, 2019, Nutrients 10.3390/nu11122862



https://doi.org/10.3390%2Fnu11122862
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TKaczmarek and colleagues notes several species relatad
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microbiota. Am. J. Clm Nutr. 2017;106:1220-1231. doi: 10.3945/ajcn.117. 156380.
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FALTHY FOOD: FIBRE

One study found fibre intake positively correlated with a change in abundance of
15% of the microbial community the following day. '

A 2018 systematic review and meta-analysis observed the effect of fibre on the gut
microbiota from 64 studies. Dietary fibre interventions, particularly fructans and
galactooligosaccharides (GOS), were found to increase faecal abundance of
Bifidobacterium and Lactobacillus species but did not affect alpha-diversity 2

Johnson et al found that microbial composition related to food choices rather than
the conventional nutrient profile typically used in nutrition research,

'David L.A., Materna A.C., Friedman J., Campos-Baptista M.1., Blackburn M.C., Perrotta A., Erdman S.E., Alm E.J. Host lifestyle affects human microbiota on daily

timescales. Genome Biol. 2014, 15:R89. doi: 10.1186/gb-2014-15-7-r89.

2So D., Whelan K., Rossi M., Morrison M., Holtmann G., Kelly J.T, Shanahan E.R., Staudacher H.M., Campbell K.L. Dietary fiber intervention on gut microbiota composition in
healthy adults: A systematic review and meta-analysis. Am. J. Clin. Nutr. 2018;107:965-983. doi: 10.1093/ajcn/nqy041

3Johnson A.J., Vangay P, Al-Ghalith G.A., Hillmann B.M., Ward TL., Shields-Cutler R.R., Kim A.D., Shmagel A.K., Syed A.N., Walter J,, et al. Daily Sampling Reveals Personalized

Diet-Microbiome Associations in Humans. Cell Host Microbe. 2019,;25:789-802. doi: 10.1016/j.chom.2019.05.005



PREBIOTICS AND PROBIOTIC

Only short-term effects documented as with diet: because a healthy gut may
have no biological niche for species engraftment

Not known whether there can be LT effects in dysbiotic gut
While probiotics may be transient, they have the capacity to alter the
composition of the gut microbiota, in turn influencing the production of

beneficial fermentation-derived metabolites

In addition, clinical effects have been shown without evidence of colonisation in
probiotic studies '

'Sanders M.E., Merenstein D., Merrifield C.A., Hutkins R. Probiotics for human use. Nutr. Bull. 2018;43:212-225. doi: 10.1111/nbu.12334.



DYSBIOTIC GUT

Presents special case
S )
1 Sto'mach u;gets 2. Food intolerance 3. Sugar cravings

Must be improved to create a biological
niche and encourage engraftment of
new species (beneficial)

4. }Jne;};lained SignS Of di
weight changes Un hea lthy GUt Srgp—
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’ 7. Auto-immune

6. Fatigue kauver in
hospitaly conditions




THREE-PRONGED APPROACH

Prebiotics

* a

Apple Artichoke Banana Tomato

Probiotics







SUMMARY

. Gut brain axis potential role in

many conditions

. Eubiosis and dysbiosis

important clinical markers

. Evidence based treatment
includes prebiotic, probiotics,
high fibre diet, exercise,

limiting toxins and antibiotics
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