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Probiotics, prebiotics and synbiotics

Probiotics
- Live microbes as bioactives (44,992)

Prebiotics

— Substrates that are selectively
utilized by host microorganisms
conferring a health benefit
(14,6006)

Synbiotics
- Combinations of the above (2,656)
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*Gut microbiome seems compromised,
leading to Gl difficulties

*ASDs costs the UK 32bn p.a. (treatment, loss
of earnings, care, support)
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B - Bifidobacteria
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F — Fast facts, gut bacteria

* Our body has 10x
more gut microbes .
than human cells.

+ The gut microbiota
\SCYL
represents the most
metabolically active
organ in the body.

Approximately 70% of
our immune system
resides in the gut

We excrete the [ M
same weight as 12
elephants in a

typical lifetime

* In humans, 12 organs can
be influenced by the gut
microbiome

 More than 1,000 L
different known &
bacterial species can

be found in human gut
microbiota.

G- Gut health

Immunity,
pathogen
inhibition

Atopic
issues

Digestive
cancers

Inflammatory

. Antibiotic- Irritable bowel
bowel diseases associated syndrome
diarrhoea

Cognitive
interactions

Constipation,
diarrhoea,
bloating

Obesity and
metabolic
syndrome
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20
18
16 M Control
14 H Probiotic
12
10 Safe, easy to use, which types?
8
6
4
2
0
Diarrhoea C difficile
20 -
» Est. NHS cost per patient £7500 o 8 OControl
=£99.6 Mn p.a. 0] | DProbiotic
» Approx. 125,000 C. difficile cases p.a. g
across Europe of which 15-30% recurr S w0 pe0.007 p=0.001
* Administering gut modulators prior to z 89 17%
hospitalisation ca. £20 per patient j ] 1
» Projected annual NHS savings £99.5Mn 2] %
’ Diarrhoea C diff toxin

H — Hospital infections

11

| - Irritable Bowel Syndrome

Percentage of Population With IBS
Reported in Various Studies

Canada

Japan

United Kingdom #1
United Kingdom #2
United States
Pakistan #1
Pakistan #2
Mexico City

Brazil

Mexico

50

Estimate prescription costs £70.5m p.a.
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J —Julie Elliot

To highlight the role of the microbiome
in physical and mental health and its
capacity to prevent many disorders and
improve or slow others; to inform
debate about how this will save money
for the Treasury and NHS; and to
enable communications between
interested parties and relevant
parliamentarians’.

- lectures, briefing documents, house
questions, research days, specific
inquiries

I'm constantly on the nd don’t aly ve the time to

otic qualities means it 's doing m:

hile I sleep

14
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L — Live microbial therapeutics
(probiotics)

“The prolongation of life”
— Metchnikoff, 1907

*Long use in humans

*Easy to use

*Need to survive in products and after use
*>40,000 research papers

*Diarrhoea, IBS, IBD, mental health,
atopic issues, infections, CRC

15

M- Museums

NATURAL [
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Your gut bacteria
aren't passive diners
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N- Non intestinal microbiome
(1t is not all in the gut)

Actinobacteria

Other Actinobacteria
71 Bacteroidetes

Firmicutes
= Lactobacillus
mm Staphylococcus
[ Streptococcus
. Other Firmicutes
== Fusobacteria

wm Proteobacteria

Obesity - GutMicrobiome
Metabolic Syndrome

Diabetes

C. difficile Infection

ColorectalCancer

Inflammatory Bowel

Diseases Gut: stool

Psychiatric Disorders

Allergies
Acne
Psoriasis )
Atopic Dermatitis r

Ectodermal Dysplasia
Skin Cancer

) Skin Microbiome)

Skin: antecubital fossa

== Corynebacterium
= Propionibacterium TR

 Caries
Periodontal Diseases
Gingivitis

/ \ Mouth: tonsils
) Placenta Microbiome

\ Pre-term Birth
Chorioamnionitis
Villitis
TORCH Infections

/ Placenta term birth

. VaginaMicrobiome

Vaginosis

Sexually Transmitted
Diseases
YeastInfection

Vagina B

|

Oral, urogenital tract, breastmilk, ear, nose, placenta, brain,
navel (pancreas, kidney, liver)

17

O - Origin

Origin of feces

late Middle English *

Latin

1425-1475
.

1425-75; late Middle English < Latin

(plural of faex)

faecés grounds, dregs, sediment

18
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P - Prebiotics ,, __ et

DR =n —

“a substrate that is selectively utilized by host
microorganisms conferring a health benefit”

=13000-15000(!!) peer reviewed research papers (depending
where you look).

=Value of $3-16b (!!) (depending where you look).

11-15% rise (depending where you look)
predicted for the next 5 years.

New companies; ongoing research;

new products; health attention.

Food and beverage (80%).
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How a GOAT
cured my little

Fecal transplant R - Reporting

shows long-term
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team reports

Is a messed-up microbiome linkedto A pregnant Is showering
T obesity? Can th woman's diet every day )
os. anthe. could affect BAD for you?
ok bacteria in your o, baby's gut Junk food-
3 ) gut explain your loving bacteria
. o PSYCHOBIOTIC mood? Enhanced ,
RO understanding of "ot &xtra
The microbiome the microbiome is Wr?Lg:F’ calése
; ; . arthritis an
the gift that Gut microbiome helping medicine joint problems
keeps on therapies show The microbiome goes viral
giving... promlse for. The kids are too
treating autism (-1(,-\‘»(\,--@ clean! Landmark

'Largest' microbiome study weighs in on Gut reaction: study finds germ-
our gut health the surprising d t free environment in
Microbiome integral to precision ~ Power of : 1€V first year can

diagnosis, personalized treatment _Microbes CAUSE Leukaemia
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S — SARS-CoV-2
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T - Therapeutic modulation

THERAPEUT)C

23

U-USarmy

“Dysentery has been more fatal to armies than powder and
shot” (Osler 1892)

24
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V —Vagus nerve

ca. 20% of the UK
population aged over 16
show symptoms of anxiety
Depression has the highest
morality rate of any
cognitive issue

Mental health costs the UK
Government £102bn p.a.
of which 7.2bn is on
depression

Gut microbiome produces
+ve and —ve
neurotransmitters

EU research (E2m) at UoR
to MRI the gut and brain in
response to pro/prebiotics

25

Fermentation by Colonic Bacteria

W - Wind

26
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X — X syndrome

Vol 444]21/28 December 2006 DRurc

NEWS & VIEWS

PHYSIOLOGY

Obesity and gut flora

The intestinal bacteria in obese humans and mice differ from those in leanindividuals. Are these bacteria
involved inhow we regulate body weight, and are they a factor in the obesity epidemic?

BOSTON FISH+SCFA obvsle M1 (PLS-DA) " Class1
t{Comp. 1)/Comp. 2] ®  Class2
Colored according to classes in M1

004097
) s

g

g 0 110} 4247'07
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Y —YY peptide

anorexigenic response

l orexigenic response
"\
l Appe.tlte t leptin
Energy intake e Acetate

adipose

SN

colonic L cell

} ‘ ‘ Acetate
Prebiotics selective /

fermentation — Butyrate

« ’j -y

1 et 1 vy | Ghrelin
[

hepatic vagal
nerve

Propionate

hepatic
gluconeogenesis

28
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Autism Non intestinal microbiota
Bifidobacteria Origin of faeces
Colon Prebiotics
Diarrhoea Quorum sensing

EFSA
Fast facts on the gut
Gut health

Hospital infections

Irritable Bowel Syndrome

Julie Elliot
Kelly Brook

Reporting
SARS-CoV-2

Therapeutic modulation

US Army
Vagus nerve
Wind

X syndrome

Live microbial therapeutics YY peptide

Museums

Zonulin
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