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The gut as a functional
ecosystem

The most metabolically active organ in the animal or
human body

Dominated by a diverse microbiota

Involved in disease onset

Can be modulated by diet (60% of FF are gut directed)
Tools exist to deflnltlvely determme microbial type and




Microflora of the stomach

Low pH
Transit time ca. 30-60 minutes
HCI + pepsin :
Colonisers need to invade the mucosal layer
Numbers are low

H. pylori is notorious
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Microflora of the small
Intestine

* Transit time is 2-4h
* The organ is a long narrow tube

 Bile salts and pancreatic secretions affect
colonisation by the indigenous flora

» Typical numbers are around 1 million per mL
contents. Varies jejunum fo ileum
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Microflora of the large
Intestine

150cm in length
Typical transit time of 24-72h

'he most heavily colonised organ in the
human body

Antimicrobial intake, stress, poor diet and
living conditions all affect the flora
composition

Up to 1000 species

Most of the bacteria in your body
(1,000,000,000,000,000) are here




The colonic ecosystem: major components

/ I N\
Bacteroides a

Bifidobacterium Y clostridia

- - peptostreptococci
Lactobacillus Clostridium IV~ \ peptococe

Clostridium 1X

v

Clostridium XIVa g e

E. halli R hominis Reducing
Bacteria

Acetogens Methanogens

-




. Inhibition of harmful bacteria
Intestinal

putrefaction Digestion/ absorption of food

ingredients & minerals

Ulcers .
Immunomodulation

Digestive cancers Cilenterococci

Phytochemical
conversions

j

coli

IBD

lactobacilli
IBS — : ] .
bifidobacteria Vitamin

. ﬁ synthesis
Obesity? BFides
ASD’s _coides; Eubacterium sp'
SCFA

production

Diarrhoea, infections,
toxin production




bacteroides
bifidobacteria
lactobacilli
clostridia
veillonella
acetogens
enterococci
staphylococci
streptococci
bacilli

SRB
methanogens
roseburia
faecalibacteria
eubacteria "

. ¢
peptococci % Ean

peptostreptocci Foa® s
ruminococci

dorea

collinsella
holdemania
blautia
parabacteroides
alistipes
coprococcus
subdoligranulum
butyrivibrio
propionibacteria
anaerotruncus vﬁf’ﬁ"gﬁﬁ -
saccharomyces yfg%g«i &
Penicillium figm T
megasphaera 2 SN
selenomonas
prevotella
Yeasts
fusobacteria



http://images.google.co.uk/imgres?imgurl=http://www.emlab.com/m/media/Enterococcus_Feb07.jpg&imgrefurl=http://www.emlab.com/s/sampling/env-report-02-2007.html&h=187&w=250&sz=18&hl=en&start=28&um=1&tbnid=O69p95NSNqb2rM:&tbnh=83&tbnw=111&prev=/images?q=enterococcus&start=20&ndsp=20&svnum=10&um=1&hl=en&rls=RNWE,RNWE:2004-38,RNWE:en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.hpa.org.uk/infections/topics_az/enterococci/Enterococcus_000.jpeg&imgrefurl=http://www.hpa.org.uk/infections/topics_az/enterococci/default.htm&h=347&w=366&sz=12&hl=en&start=5&um=1&tbnid=f7MyPexC9ztX9M:&tbnh=116&tbnw=122&prev=/images?q=enterococcus&svnum=10&um=1&hl=en&rls=RNWE,RNWE:2004-38,RNWE:en
http://images.google.com/imgres?imgurl=http://www.irishscientist.ie/2001/01images/01p2080102.jpg&imgrefurl=http://www.irishscientist.ie/2001/contents.asp?contentxml=01p208b.xml&contentxsl=IS01pages.xsl&h=368&w=350&sz=28&hl=en&start=5&tbnid=U76-pTGZfhOhkM:&tbnh=122&tbnw=116&prev=/images?q=lactobacilli&svnum=10&hl=en&rls=SUNA,SUNA:2007-05,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://4hgarden.msu.edu/kidstour/zoo/zwp0257.jpg&imgrefurl=http://4hgarden.msu.edu/kidstour/zoo/zwp0257.html&h=480&w=640&sz=30&hl=en&start=18&tbnid=EOe-Lo8PM98RGM:&tbnh=103&tbnw=137&prev=/images?q=eubacteria&svnum=10&hl=en&rls=SUNA,SUNA:2007-05,SUNA:en
http://images.google.com/imgres?imgurl=http://www.waterscan.co.yu/images/virusi-bakterije/Bifidobacteria infantis.jpg&imgrefurl=http://www.waterscan.co.yu/viruses-and-bacteries.php?lng=sr&h=407&w=450&sz=82&hl=en&start=7&tbnid=oQMFY7lwjN2SzM:&tbnh=115&tbnw=127&prev=/images?q=bifidobacteria&svnum=10&hl=en&rls=SUNA,SUNA:2007-05,SUNA:en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.medschool.lsuhsc.edu/microbiology/DMIP/cpgs.jpg&imgrefurl=http://www.medschool.lsuhsc.edu/microbiology/DMIP/dmex17.htm&h=237&w=307&sz=65&hl=en&start=3&um=1&tbnid=RDdxyJyYbKfEwM:&tbnh=90&tbnw=117&prev=/images?q=clostridia&svnum=10&um=1&hl=en&rls=RNWE,RNWE:2004-38,RNWE:en&sa=N
http://images.google.co.uk/imgres?imgurl=http://www.lmp.ualberta.ca/resources/pathoimages/Images-M/000p0473.jpg&imgrefurl=http://www.lmp.ualberta.ca/resources/pathoimages/PC-M.htm&h=482&w=736&sz=56&hl=en&start=15&um=1&tbnid=lJu4VAWR0_P7rM:&tbnh=92&tbnw=141&prev=/images?q=mycobacteria&ndsp=20&svnum=10&um=1&hl=en&rls=RNWE,RNWE:2004-38,RNWE:en&sa=N
http://images.google.co.uk/imgres?imgurl=http://images.encarta.msn.com/xrefmedia/sharemed/targets/images/pho/t028/T028362A.jpg&imgrefurl=http://encarta.msn.com/media_461520073/Streptococcus_Bacteria.html&h=340&w=456&sz=24&hl=en&start=1&um=1&tbnid=qTOHFKk9bO3q9M:&tbnh=95&tbnw=128&prev=/images?q=streptococcus&svnum=10&um=1&hl=en&rls=RNWE,RNWE:2004-38,RNWE:en&sa=N

Prebiotic - Definitions

‘Non digestible food ingredients that benenficially affect the
host by selectively stimulating the growth and/or activity of
one or a limited number of bacteria in the colon and thus
improves host health’ (1995)

‘A selectively fermented ingredient that allows specific changes,
both in the composition and/or activity in the gastrointestinal
microflora, that confers benefits upon host wellbeing and
health’ (2004)



Prebiotics — Definition. 2010

« A dietary prebiotic Is a selectively fermented
Ingredient that results in specific changes, in the
composition and/or acitivity of the gastrointestinal
microbiota, thus conferring benefit(s) upon host
health

International Scientific Association for
Probiotics and Prebiotics.
IFIS FF Bulletin.
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Prebiotics

1.NDC and related
Ingredients

3. selective
fermentation

2. enters the large
gut
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Criteria

“selectivity” a key condltlon that
needs to be demonstrated, in vivo,
In the complex human (animal) gut

microbiota

“activity(ies)” meaning a
metabolic profile(s),
molecular signalling, host-
microbe interactions

“confer(s)” referring to one or a
limited number
of selectively stimulated
genus(era)/species
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N In vivo studies are essential to prove |
a prebiotic effect

In vitro tests allow comparative
studies and eventually selection

of ingredients showing a potential
effect




Prebiotic effects and the gut

Non-digestible carbohydrates with prebiotic effects
selectively stimulate the growth of bacterial
genera/species characterised exclusively, or
preferably, by saccharolytic fermentation. This
would be preferred to a proteolytic fermentation.

This Is established for prebiotic effects

favouring the growth of bifidobacteria and
lactobacilli. Emerging genera are

Eubacterium, Faecalibacterium and
Roseburia, although more evidence is
needed on their physiological properties




Where do we find prebiotics?

Human breast milk is one source
Manufactured forms (GOS, lactulose)

Some occur naturally (e.g. inulin in asparagus,
onion, artichoke, banana)

OF derived from inulin

ISAPP definition:

A dietary prebiotic is a selectively
fermented ingredient that results in specific
changes, in the composition and/or acitivity
of the gastrointestinal microbiota, thus
conferring benefit(s) upon host health




All Suggested Prebiotics

* Meet criteria for classification

Inulin*

Fructo-oligosaccharides (FOS)*
Galacto-oligosaccharides (GOS)*
Lactulose*
Isomalto-oligosaccharides (IMO)
Lactosucrose

Polydextrose (PDX)
Xylo-oligosaccharide (XOS)
Mannan-oligosaccharides (MQS)
Soybean oligosachharide (SOS)
Gluco-oligosaccharide (GIOS)
GiOS

AXOS

Germinated barley foodstuffs
Oligodextrans

Gluconic acid
Pectic-oligosaccharides
Lactose

Glutamine and hemicellulose
rich substrates

Resistant starch and its
derivatives

Oligosaccharides from
melibiose

Lactoferrin-derived peptide
N-

acetylchitooligosaccharides
Isoflavonic phytoestrogens

Various fibres and
derivatives
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Some food products

Dairy products
Beverages and health drinks,
Spreads

Infant formulae and weaning foods
Cereals

Bakery products

Confectionery chocolates, chewing gum
Savoury product, soups
Sauces and dressings
Meat products

Dried instant foods -
Canned foods = rebiotici
Food supplements e
Animal feeds
Petfoods



http://www.foodpluspharma.org/gfx/2d604573423d44605a267a49eca7c922_bread1.jpg
http://images.google.com/imgres?imgurl=http://www.petcentreonline.co.uk/ecommerce/ProdImages/harry.gif&imgrefurl=http://www.petcentreonline.co.uk/ecommerce/Scripts/prodView~idproduct~578.htm&h=240&w=240&sz=17&hl=en&start=12&um=1&tbnid=TB2Ri-jGabFf4M:&tbnh=110&tbnw=110&prev=/images%3Fq%3Dprebiotic%2Bfoods%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en
http://images.google.com/imgres?imgurl=http://www.healthstores.com/wobenzym/inuflorafamily.jpg&imgrefurl=http://www.healthstores.com/wobenzym/products.htm&h=126&w=256&sz=21&hl=en&start=260&um=1&tbnid=sjA8CDm2C5S_GM:&tbnh=55&tbnw=111&prev=/images%3Fq%3Dprebiotic%2Bfoods%26start%3D240%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.britsuperstore.com/acatalog/cereal_montage.gif&imgrefurl=http://www.britsuperstore.com/acatalog/Weetabix.html&h=344&w=531&sz=82&hl=en&start=2&um=1&tbnid=SLuxs3_O0j9X-M:&tbnh=86&tbnw=132&prev=/images%3Fq%3Dprebiotic%2Bcereal%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en
http://images.google.com/imgres?imgurl=http://www.kelloggs.co.uk/mediacentre/images/lo_res/muddles.gif&imgrefurl=http://www.kelloggs.co.uk/mediacentre/press_release.asp%3Fpressid%3D1&h=200&w=123&sz=12&hl=en&start=4&um=1&tbnid=I-nYCV2p3Z541M:&tbnh=104&tbnw=64&prev=/images%3Fq%3Dprebiotic%2Bcereal%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en
http://images.google.com/imgres?imgurl=http://dsb.sponser.ch/upload/anbieter-index/23082_P0_200581910218.JPG&imgrefurl=http://dsb.sponser.ch/PPF/PublisherID/Sponser/KundenID/Sponser/VKundenID/Sponser_energy/S/2/Branche/6414/DSB/1/MenuInitID/0/Mode/7/PM/100/Small/0/SubmenuOnly/1/TopMenu/88/DSB_Main_fms.asp&h=90&w=60&sz=6&hl=en&start=10&um=1&tbnid=XQV_ouAfJFnl4M:&tbnh=78&tbnw=52&prev=/images%3Fq%3Dprebiotic%2Bcereal%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en
http://images.google.com/imgres?imgurl=http://www.infoodwetrust.com/store/pc/catalog/200395.jpg&imgrefurl=http://www.infoodwetrust.com/store/pc/viewPrd.asp%3Fidcategory%3D21%26idproduct%3D264&h=300&w=127&sz=59&hl=en&start=36&um=1&tbnid=Pg11sWEWd9defM:&tbnh=116&tbnw=49&prev=/images%3Fq%3Dprebiotic%2Bcereal%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.visit4info.com/sitecontent/TN/tnZZZZZZPRW060820145016PIC.jpg&imgrefurl=http://www.visit4info.com/static/advert_pages/36158.cfm%3Fback_page%3Dadvertiser_pages/CheeriosRange.cfm&h=111&w=81&sz=13&hl=en&start=32&um=1&tbnid=VTmhHBII2w8-IM:&tbnh=86&tbnw=63&prev=/images%3Fq%3Dprebiotic%2Bcereal%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.horsefeeds.co.uk/images/primero.jpg&imgrefurl=http://www.horsefeeds.co.uk/feedfinder.htm&h=105&w=95&sz=3&hl=en&start=57&um=1&tbnid=Rsj_1LHcf3t0uM:&tbnh=84&tbnw=76&prev=/images%3Fq%3Dprebiotic%2Bcereal%26start%3D40%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en%26sa%3DN
http://www.swarthmore.edu/NatSci/cpurrin1/evolk12/slm/origindayimages/06soup.jpg
http://images.google.com/imgres?imgurl=http://www.livingiseasy.co.uk/images/Ferzym_Plus_No_1_Probiotic_amp_Prebiotic_formula_Dairy_and_Yeast_Free_with_innovative_DUAL_COAT_technology_30_capsules_b.jpg&imgrefurl=http://www.livingiseasy.co.uk/products/cat1/cat9/cat14/Ferzym_Plus_No_1_Probiotic__Prebiotic_formula._Dairy_and_Yeast_Free_with_innovative_DUAL_COAT_technology_-_30_capsules/index.html&h=133&w=133&sz=4&hl=en&start=13&um=1&tbnid=jZ3Vb4FwXi2ErM:&tbnh=92&tbnw=92&prev=/images%3Fq%3Dprebiotic%2Bdrinks%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en
http://images.google.com/imgres?imgurl=http://www.elixirhealth.co.uk/asps/uploads/thumb/1232-1.jpg&imgrefurl=http://www.elixirhealth.co.uk/asps/Search.asp%3Ftype%3DDigestive%2BAids%26types%3Dyes&h=115&w=70&sz=8&hl=en&start=12&um=1&tbnid=UAuLRl043jBbRM:&tbnh=87&tbnw=53&prev=/images%3Fq%3Dprebiotic%2Bdrinks%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en
http://images.google.com/imgres?imgurl=http://buyersguide.ift.org/images/0603/nutraflaxseed.jpg&imgrefurl=http://buyersguide.ift.org/highlights2003/06-03nutra.html&h=220&w=300&sz=9&hl=en&start=44&um=1&tbnid=fVj-2dWHSk8fSM:&tbnh=85&tbnw=116&prev=/images%3Fq%3Dprebiotic%2Binfant%2Bformulae%26start%3D40%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.sti-group.com/web/content/media/news/Milupa-Range-klein.jpg&imgrefurl=http://www.sti-group.com/web/content/de/produkte/supply-chain-management/Supply-Chain-Management.html&h=250&w=280&sz=13&hl=en&start=7&um=1&tbnid=SlAJJ_p_tWgPYM:&tbnh=102&tbnw=114&prev=/images%3Fq%3Dnumico%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DSUNA,SUNA:2007-05,SUNA:en
http://images.google.co.uk/imgres?imgurl=http://www.babymilkaction.org/pics/photographs/cow%26gatenew0407sm.jpg&imgrefurl=http://www.babymilkaction.org/resources/nbaw07.html&h=269&w=360&sz=56&hl=en&start=105&um=1&tbnid=IFguXOFwWbi1zM:&tbnh=90&tbnw=121&prev=/images%3Fq%3Dprebiotics%26start%3D100%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DRNWE,RNWE:2004-38,RNWE:en%26sa%3DN

Health benefits of prebiotics

Proliferation of beneficial bacteria

faecal bulkihng — improved bowel habit
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Health benefits of prebiotics

Beneficial microbial activities

rgduced cancer controlled
risk and IBD  improved denovo __, serum lipids
inflfammation  bowel habit lipogenesis and cholesterol
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Current health aspect drivers

 Bowel cancer**
 |IBD**
 Pathogens***
e CDV*

* Mineral availability **
e TD*

 AAD*

e IBS**

* Atopic reactions
* Obesity

e ASD’s

The common link is microbial factors
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Novel GOS - synthesis
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Novel GOS - example

W WrWwwr

Oligomate 55 B. angulatum oligo

.acidophilus  0.67 B. angulatum 0.52
. longum 0.56 L. acidophilus 0.38
.adolescentis  0.54 B. longum 0.37
. bifidum BB-12 0.52  B. infantis 0.36

nlantarum 0.46 B. pseudolongum 0.35
. pseudolongum 0.39 B. adolescentis 0.32
.angulatum 0.37  B. bifidum BB-12 0.27
. Infantis 0.36 L. plantarum 0.26



Healthy human volunteer study

0.2

*Double blinded, placebo 015
controlled study of cross over
design, with 30 healthy adult
volunteers

dLog,, cells/g faeces

ccl:u:r B-GOS 3.6g B-GOS 7g

ii.JlJLJ

UGGG?g

m Total m Bifidobacterium spp m Bacteroides spp m Clostridium spp m Lactobacillus spp

*The bifidogenicity and 3.500 -
prebiotic effect of GOS o
follows a dose response
relationship

*The prebiotic value of GOS
was attributed solely to

3.6

-

Pl scores and Bifidobacterium population

bifidogenicity

B Prebiotic Index

B Bifids

Amount of B-GOS

Depeint et al (2008) Am J Clin Nutr 87:
785-91



Effect of GOS on IBS sufferers

*Single blinded randomised placebo controlled study
*66 D/C/A-IBS patients stratified on 4wk treatment

Baseline period 2 weeks

7 g Placebo 7 g Placebo 3.6 g Placebo 4 weeks
Washout period 2 weeks
7 g Placebo 79 GOS 3.6 g GOS 4 weeks
-Significant prebiotic 0.6
effect at a daily intake

I

of 1.37g of active GOS
Concomitant effect on
symptoms (D, C + A)

dLogl@xellsfg
© fa éﬁes

-L J_l

Placebo B-GOS 3.6¢g B-GO
-0.2 m Total m Bifidobacteriumspp

Silk et al (2009) Aliment Pharmacol
Ther 29: 508-518



Effect of GOS on the colonic
microflora of the elderly

*Double blinded randomised, cross-over placebo controlled study

60 volunteers over 60 years old

*Two treatments (Placebo vs GOS) for 5 months to assess the effects on the
colonic microflora by FISH

Significant increase In
bifidobacterial numbers after 08
5 wks of intake followed by a

0.6

further significant increase

after another 5 wks. After 04

this, bifidobacteria levels .

were similar to that of healthy &

adults e J_-
Positive influence on pro vs

anti-inflammatory cytokines
and other immune markers 0.4

dLog,, cells/g faeces

Placebo ﬁ Placebo ID'.'. B- GOS B-GOS

E Total ®Bifidobacterium spp ™ Bacteroides spp ™ Clostridium spp ™ Lactobacillus spp

Vulevic et al (2008) Am J Clin Nutr 88:
1436-46



Efficacy of GOS in Traveller’s Diarrhoea

Double blinded randomised
placebo controlled study

160 volunteers travelling for
at least 2 weeks to high or 80
low risk countries

Two groups in a parallel
design (Maltodextrin vs GOS) 60 -

20

. 50
Monitoring:
40 -

Frequency of bowel motions 10
(number per day) -

Nature of motjons — semi- 20 4
solid, watery, bloody

Impact of symptoms of 10 -
Travellers’ diarrhoea — graded
as none, mild, moderate or 0 -

severe SUBJECTS  SUBJECTS DIARRHOEA ABDOMINAL
Enrolled WITH DURATION  PAIN(AVG)

Presence or absence of DIARRHOEA (AVG DAYS)
abdominal pain -

Presence or absence of - _
vomiting WPLACEEO  BBRMUNO

Drakoularakou et al (2010) Eur J Clin
Nutr,



Score

Effects on flatulence

TD Flatulence

Elderly Flatulence

1.4
1.2 -

0.8
06 - == Prebiotic

0.4 - —8—Placebo

0.2

1 2 3 4 5 b 7 8 9 10
Weeks

Fermentation of GOS by the colonic
microflora did not cause increase in
flatulence, probably because of the
increased selectivity towards
bifidobacteria (non gas producers)

Score

Score

0.6
0.5 -
0.4 -
0.3
0.2 A

0.1 -

2.5 7

I . .

1.5

0.5 -

u 4

Pre-Holiday

Holiday

IBS Flatulence

Flatulence b

Flatulence e

® Placebo
H Prebiotic

=35

B Placebol

® Placebo2

m Placebo (3.5)
H Placebo (7)

m7g



Score

Effects on bloating

Elderly Bloating

0.7 4
0.6 -
0.5

—#—PREBIOTIC
0.4 -

== PLACEEO
0.3
0.2 -

0.1 -

weeks

Supplementation of GOS was seen to
significantly reduce bloating in sufferers
and reduce the bloated feeling of healthy
subjects

Score

Score

0.245 -
0.24 -

0.235

0.23 -
0.225 -
0.22 -
0.215 -
0.21 -
0.205 -

5
4.5

“'

0 -

4
35
3
25
2
15
1
05

Bloating b

TD Bloating

IBS Bloating

Bloating e

Holiday

® Placebo
H Prebiotic

Pre-Holiday

m35

® Placebol

H Placebo2

® Placebo(3.5)
m Placebo (7)
m7g



Bloating — biggest complaint for UK women

@Blegl‘ll]]ll.co.uk |

Home MNews Sport Finance BN Comment Travel ¢
Motoring Health @ Properly | Gardening FoodandDrink Family QOuldg

L]
B I O a t I n g ( 5 2 % ) Health News  Health Advice  Diet and Fitness  Wellbeing  Expat He

HOME * HEALTH = WELLEBEING

. Double chin (42%) How to beat the bloat

Eloating is an uncomfortable problem suffered by many women. But, s

. Thunder thighs (41%)  Frerreneeorre ey
M uffi N to p (3 1%) Ezh\ﬁiscrigg??l_;;?ﬁ;ﬁGMT 15 Mar 2010

Mews that up to half of all probiotic

0 supplerments — which contain so-called
. B a C k fa t ( 2 3 /0) “friendly” bacteria — are probably

ineffective will be a hlow to the

0 thousands of woren who take them to
. S I I | a I I b re a StS ( 1 1 /0) combat that dreaded fermale condition —

bloating.

' O According to Glenn Gibson, a professor

. T I C a n e S 6 /0 of food microbiology at Reading
University, nearly 50 per cent of the

probiotic yoghurts, powders and
capsules sold in their millions every
year sirmply do not have the minirmurm of
10 million bacteria per dose necessary
to have any impact on our digestive
systems.

N oA WN R




Novel GOS - Summary

Synthesised from enzymes in B. bifidum
Has prebiotic GOS capacity

Tested in vitro, pigs, humans

Has anti-adhesive capacity

Supplement + food product

Tested in IBS, elderly, TD

Athletes ongoing

Military + metabolic syndrome planned
Reduced bloating and flatulence



Pro and prebiotic benefits in other
areas

Nurume's Best

EUMuiEME'

I believe that I am in possession of a
probiotic organism which I call, "The
Gyrobacillum". The organism has been
researched by my company, and as a result I
also believe that it imparts the Power of
Resurrection to its host. Please read the

CHNINEDORAITUS

attached file which was P e
;o : P 10000000 p—

originally formatted as a brochure in
WordPerfect 8.



http://store.natren.com/Merchant2/merchant.mvc?Screen=CTGY&Store_Code=P&Category_Code=021
http://store.natren.com/Merchant2/merchant.mvc?Screen=CTGY&Store_Code=P&Category_Code=010
http://store.natren.com/Merchant2/merchant.mvc?Screen=CTGY&Store_Code=P&Category_Code=006
http://store.natren.com/Merchant2/merchant.mvc?Screen=CTGY&Store_Code=P&Category_Code=024

Recent prebiotic in vivo trials

Healthy: biscuits, wheat grain, bran
cereals, fermented dairy drinks (x2),
blackcurrant juice, novel GOS,
chocolate, companion animals, pigs,
TD, PDX, XOS, fruit shots, new inulin
Gut mediated disorders:

ulcerative colitis,

irritable bowel syndrome,

colorectal cancer,

peptic ulcers,

obesity,

ASD’s

AAD,

(in conjunction with various UK
hospitals)

Age related studies: infants (inc.
longitudinal) and the elderly
Ongoing:

ASD’s2, bread, sports




SYSTEMS BIOLOGY . namm
Metabonomics 2005, vo1 43 1058

Jeremy K. Nicholson and John C. Lindon 1056)

Organisms often respond in complex and unpredictable ways to stimuli that cause disease or injury.
By measuring and mathematically modelling changes in the levels of products of metabolism found in
biological fluids and tissues, metabonomics offers fresh insight into the effects of diet, drugs and disease.

Figure 1| Metabonomics of yore. This urine
wheel was published in 1506 by Ullrich Pinder, in
his book Epiphanie Medicorum. It describes the
possible colours, smells and tastes of urine, and
uses them to diagnose disease.

The Metabolic
Window on
Systems Biology

Metabolic profiling has a long history: The Urine Wheel



Prebiotic microflora modulation and
metabolic effects

Poo

Billy

In vitro gut models (batch, complex)
Faecal microbiology (16S rRNA)

Healthy subjects and patients
Biomarkers of disease
blood lipids
faecal water genotoxicity
immunology
Metabolite profiles — blood, urine,
faeces (MS, NMR based metabonomics




Aspects

e Gut models
-Effect on metabolism by gut microbiota
-Comprehensive view of microbiota possible
-Useful for determining mechanisms
» Health consequences of prebiotics
-Human studies with clear health outcomes
-Models “rule out” (not In)
-Metabonomics in human studies
 Synbiotic and prebiotic development
-Waste materials as sources of prebiotics?
-Manufacture and scale-up?
-Economics?
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