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Gut bacteria can be compromised

Compromised gut health & immunity

Infection
Poor diet
Antibiotics
Travelling abroad




Therapeutic modulation

Temporary Surgical
Parasites diversion

Environmen:
Stress
allostatic load

Drugging ior
" otics ; - Dietary
F LA modification

THERAPEUT g

TARGETS
Immune system development
Endocannabinoids
Hormones
Bile acids
SCFAs
Biogenic amines
Xenometabolites

resistance




Inulin-derived fructans
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HITChip analysis — phylum level

Baseline

Placebo 0.4% 34.7%

" 3%

Prebiotic 0.2% 29.9%

S

3 Months

N4.2%

0.6% 36.9%

N3.3%

1.9% 37.3%

Firmicutes
Bacteroidetes
Actinobacteria
Others

Dewulf et al (2013) Gut 62:
1112-1121
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Reported prebiotic oligosaccharides
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Distinguishing what is considered a
prebiotic within the proposed definition

Selective utilization Substances that
by host microorganisms affect the microbiome
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Nature Reviews | Gastroenterology & Hepatology

Gibson, G. R. et al. (2017) The International Scientific Association for Probiotics
and Prebiotics (ISAPP) consensus statement on the definition and scope of prebiotics
Nat. Rev. Gastroenterol. Hepatol. doi:10.1038/nrgastro.2017.75



Table 1 | Health end points targeted in human trials of orally administered prebiotics

Health end point Prebiotic used

Metabelic health: overweight and cbesity; type 2 diabetes mellitus; Inulin, GOS, FO5
metabolic syndrome and dyslipidaemia; inflammation

Satiety FOS5
stimulation of neurochemical-producing bacteria in the gut GO5

Improved absorption of calcium and other minerals, bone health Inulin, FOS

skin health, improved water retention and reduced erythema GO5

Allergy FOS,GO5

B0 Inulin, lactulose
Urogenital health GO5

Bowel habit and general gut health in infants GO5, FOS,
Infections and vaccine response FOS5, GOS5, polydextrose
Mecrotizing enterocolitis in preterm infants GOS5, FOS

IBS GO5
Travellersdiarrhoea GO35
Constipation Inulin

Immune function in elderly individuals GO35

FOS, fructooligosaccharides; GO5, galactooligosaccharides.
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prebiotic science
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How may prebiotics work?

Prebiotic Pathogen
properties reduction

Selective proliferation of beneficial bacteria

Host Immune
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Beyond usual prebiotic effects

Virulence attenuation

Distal colon

Encapsulation

Anti-adhesive influences

New targets

Waste-stream use

Synbiotics, including species changes
Food quality aspects and functionality



Prebiotics — expanded diversity
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Potential prebiotics from biomass

Pectins
« Citrus
* Apple
* Potato

Xylans

« Corn cob
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Prebiotics from pectins

Pectin-derived oligosaccharides from
orange peel wastes
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Species-targeted prebiotics

*EXisting prebiotics act at the genus level
It may be desirable to stimulate individual
species

*For example, B. infantis has more
powerful anti-microbial activity than B.
breve: same for certain lactobacilli

*In theory, any lac or bif can be used to
manufacture a prebiotic



Novel GOS - synthesis
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Probiotic-targeted GOS
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. adolescentis

Probiotic 1 2 3 4 5
. bifidum 0.76 0.79 0.73 1.05
. pseudolongum 0.69 0.66 0.64 0.69
. angulatum 0.890.96 0.71 0.91
. Infantis 0.98 0.730.99 0.95

0.48 0.48 0.81 0.83 1.01

. bifidum GOS

. infantis GOS

. pseudolongum GOS
. adolescentis GOS
.angulatum GOS



Healthy human volunteer study

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

*GOS was bifidogenic at a
daily intake of 1.37¢g of
active ingredient

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

*The prebiotic value of GOS
was attributed solely to
bifidogenicity

Pl scores and Bifidobacterium population
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Effect of GOS on the colonic
microbiota 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

1 -

Significant increase in the
bifidobacterial numbers 08 -
after 5 wks of intake
followed by a further
significant increase after
another 5 wks.

*At the end of the 10 wks
treatment, the 0
bifidobacterial ratio of the
elderly subjects was similar
to that of healthy adults 04
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Irritable bowel syndrome

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

Total
bifidobacteria
bacteroides
clostridia

lactobacilli

Placebo 3.6g GOS 7.0g GOS

Significant improvements seen in:
* stool consistency

- flatulence

* bloating

* subjective global assessment

e composite score of symptoms

* anxiety




Metabolic syndrome

* 45 overweight adults with 23 metabolic syndrome
risk factors
» 12 week cross over study feeding GOS or placebo
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Synbiotics
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