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Digestive diseases?

¥ Absence of problems or disease (in
gastrointestinal tract and beyond)

¥ General well-being
¥ Impact on the host as a whole

¥ Not thinking of or remembering our gut Iin
everyday life
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Microbiota deviations

Gastrointestinal disease

Immune responder type,
stress & aging

Diet & antimicrobial
treatments

Primary exposure
& genetic factors

NORMAL GUT MICROBIOTA
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Definition of a probiotic and prebiotic

Probiotic

...a living microbial preparation, which beneficially
Influences human health when ingested in adequate
doses

ILS| Europe 1998
WHO 2002
ASM 2006
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What they mean...

E health effects and safety have to be assured

E health effects for each individual strain have to be
documented in human studies

E all strains are unique
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Probiotic
Administration

¥Mew microbes added
¥membersf thehealthy
gut microbiota

¥Effectson existing microbiota
D YGut contenteindmucosal
“ ¥Compositionandquantity

\ - ? ffectson microbiota metabolic activit

. | J ¥Other effects beyond microbiota
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Extensively studied probiotics

Mostly Lactobacillus and Bifidobacterium, why?

Members of the healthy breast-fed infant microbiota -
the model

%5% UNIVERSITY OF TURKU

NSA/Sydney/2006 SS functional foods forum



Management of gut microbiota with specific probiotics

¥ Effective in rotavirus/antibiotic diarrhea (meta-analysis)
b Prevention and treatment
b Normalise microbiota/shorten duration by 50%
b L. rhamnosus GG, Bifidobacterium lactis, L reuteri

¥ Prevent secondary bacterial diarrhea,normalize intestinal
permeability
JPGN 2006, Am J Gastroenterol 2006
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Successful probiotics

¥ Age-specific - target specific? (infants and the elderly)
¥ Impact on mucosal gene expression

¥ Competitive exclusion

¥ Gut contents and mucosa influenced

¥ Impact on microbiota and it@ function

¥ Recent meta-analysis on a strain basis
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Probiotic target: microbiota deviation

Early intervention
Aberrancies predisposing to specific disease
especially in infants and children and elderly

Maintaining healthy microbiota, counteracting
deviations induced by disease early through nutrition
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One child in frour is allergicE

¥Microbiota differs in allergic children

¥Low levels of bifidobacteria

¥Lower levels of lactic acid bacteria

¥Healthy children have more complex microbiota

¥Relation to the hygiene hypothesis
PRautava et al. 2004: The hygiene hypothesis- the extended version
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Management of atopic eczema In infants

¥ Successful clinical demonstration with Lactobacillus

rhamnosus strain and Bifidobacterium lactis
(Isolauri et al, 2000)

¥ Several demonstrations now In different countries
with adhesive probiotics (8 studies)
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Predisposing differences in infant  microbiota

¥ Distinct patterns of early neonatal microbiota in infants later
developing atopy

¥ Distinct differences in bifidobacterial microbiota in allergic
versus healthy infants

b Allergic infants/adult bifidobacteria
b Healthy infants/B breve, B infantis, B bifidum

(KalliomSki et al. 2001)
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Prevention?: The effect of probiotics on the
revalence (%) of atopic eczema

nnt 4.5
(95% CI 2.6-15.6)

Placebo Probiotic
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The effect of probiotics on the
prevalence (%) of atopic _eczema

¥ Allergy prevention- effects still seen at 4 years

¥ Several clinical studies underway with different
probiotics

¥ Bifidobacteria and bifidogenic environment?

¥ 7-year follow-up results under preparation
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e effect of probiotic/prebiotic combination on
the cumulative incidence (%) of atopic eczema

LGG, L rhamnosus LC705,
35 - P freudenreichii, B lactis &

/ galacto-oligosaddharides
301

251

P =0.035

Kukkonen et al. 11/2006
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Small differences - different outcomes!

¥ _actobacillus acidophilus no effect (250 children in
Australia) Taylor et al Clin Exp All 2006

M rhamnosus not effective in infants with cow milk
allergy and dermatitis Brouwer et al. 2006

¥Several large studies ongoing
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Genome of Lactobacillus acidophilus NCFM

Information suggests:

¥ Good survival in gastric conditions

¥ Programmed to adhere upon contact with bile

¥ Specific for interactions upper gastrointestinal
tract

Alterman et al 2005
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Bifidobacterium longum genome

Specialized oligosaccharide utilization
Use of glycoproteins (host-derived)

Specific binding proteins (intestinal adhesion) and even
fimbriae

Adhesion to iImmune cells?

Bifidobacterium longum adapted to lower human gut in
Infants

Role in early development may be crucial? Elderly?

Schell et al
2002



Detalled analysis of intestinal microbiota

¥ Careful identification of microbiota deviations
¥ Potential for targeting probiotic preparations
¥ Search for active components

¥ In vitro studies as a basis for selection
¥ (Collado & coworkers 2006)
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Future ?

¥ Use the breast-feeding model

¥ Combine probiotics for specific target populations
Including the infants and the elderly
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Future probiotics
site and target-specific

Disease Specific strain

identify micro- combinations
biota targets identify effects




Future -
new approaches needed !
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