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Probiotica: voedingsmiddel of geneesmiddel?
Consequenties voor het doen van onderzoek

A need for translational research!

10 Februari 2009,Ede
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"Let medicine be thy food,
and food be thy medicine.*

Hippocrates of Cos, Greece
460-377 B.C.




Aspirin
3500 years ago: Salix extract regular
nutritional drink

2500 years ago: Salix drink inhibits
pain, inflammation and
fever in arthritis patients

1897: |solation responsible
pharmacological
component

Best sold and registered drug!




1845 - 1916 Elie Metchnikoff

Nobel prize (1907):
Immunology/Microbiology

Consumption of different types of bacteria (in yogh urt)
Improves health (less infections / allergies / diar  rhea)

Origin of the pro- and prebiotics hype



History of probiotics

1953 The word “probiotic” was used for the first time by Kollath to describe

Organic and inorganic supplements necessary to restore health to patients
suffering a form of malnutrition resulting from eating too much highly refined
food

1954 It was further suggested by Vergin that antibiotics can upset microbial balance
of the body which can be restored by a proper diet of probiotics, including
fermentation products

1974 First use of the word in relation to the interactions of microorganisms with the
whole animal or human host

Parker: “we refer to organisms and substances which contribute to intestinal
microbial balance as probiotics”

1989 “Live microbial feed supplement which beneficially affects the host animal by
improving its intestinal microbial balance” (Fuller)

2002 “Live microorganisms which when administered in adequate amounts confer
a health benefit on the host”
Source: Hamilton-Miller et al. (2003)



Scientific papers on probiotics

(536 reviews)

3000
2500
2000
1500
1000

500

1950-1970 1970-1990 1990-1995 1995-2000 2000-2005



Definitions

Probiotics: ‘Live microorganisms which when
administered in adequate amounts confer a
health benefit on the host’.

Prebiotics: ‘Non-digestible food ingredients that
beneficially affect the host by selectively
stimulating the growth and/or activity of one or a
limited number of bacteria in the colon, and thus
Improve host health’

Synbiotics: ‘Combination of pro- and prebiotics’

Postbiotics: ‘Ferments-without any probiotics’



Origin of probiotics: humans,
animals, plants, ground water

('!First probiotics on Dutch market was
Isolated from Mistletoe - 1976)



60 - 70% of the current drugs have
their origin In edible ingredients

(plants / fruits / vegetables / herbals / ferments  /
bacteria)



Modern pharmacology

Modulation of chemical structures leading
to more effective / safe drugs

Increased attention for multifactorial
concepts: systems biology (including
nutritional concepts, epigenetics)

Personalized medicine and personalized
(medical)nutrition



R&D vs FDA approvals In
Pharma



Function

Consumption

Intake

Nutrition

Energy /
Nutritients

Large amounts

Control by
yourself

Medicins

Regulation /
modulation
specific function

Small amounts

Control by
clinician /
pharmacist




What compounds / ingredients?

Nutrition Medicins / drugs
Macronutriénts Specific chemical
=t=y ctures

‘Supplements’

Carbohydrat ‘ _ :

Fat Functional Foods

Proteins ‘Nutrgce_utlcals’
‘Probiotics’
‘Prebiotics’

Micronutriént ‘Ferments/bacterial fragments’

‘Immune active peptides’
‘Phytochemicals’

‘Medical Nutrition’
‘Specialised Nutrition’
‘Nutrition with health claims’

Vitamins
Minerals






Standard

Phase | to IV Programme

Safety ICH - Good Clinical Practise

Human Research (WMO)

Tolerance
European Directives

US FDA Regulations

Efficacy

Privacy

(Pharma)
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Food

Nutritional
requirements

Safety

Tolerance

Specialised
nutrition

Nutritional
requirements

Safety
Tolerance

Efficacy

V

Pharma

Safety

Tolerance

Efficacy




Health claims

What do we need?

Reliable / high quality science (efficacy/safety)

Regulation/Guidelines (FDA / ILSI/ EFSA /
~-SMP, reimbursement....)

_aws and inspection




Health claims

Dairy: EFSA;....

Infant nutrition:  Guidelines/Regulation infant
nutrition; EFSA; FSMP,;
reimbursement;....

Medical nutrition: FSMP: reimbursement:....



Postulated health claims for probiotics

Improves the iImmune system
Improves your defense system
Less allergy

Less infections

Less gastrointestinal discomfort
Less diarrhea



Major tasks of the iImmune system

Defence against pathogens: bacteria, viruses, parasites,
fungi

Assistance in anti-cancer responses
Removal of foreign / non-self compounds

Inhibition self-reactive / auto-reactive responsiveness
[Impairment of “auto-immunity” (SLE, MS, RA,...)]

Inhibition “over-activity”

20



Immune system
Organs Cells

Epithelial cell

Granulocyte
Macrophage / Monocyte

v
* Dendritic cell
)

T Lymphocyte
(Thl, Th2, Th3, Tr, ...)

&Y B Lymphocyte / Antibodies

ey | ymph Nodes

— BOone marrow

D & ‘ Natural Killer Cell

Neurons

O‘t




Immune regulation in the gut




Immune disorders

/ N\

Hyper immune- responsiveness: Hypo immune- responsiveness:
Allergy Infections

Autoimmunity Tumors/metastasis

Chronic inflammatory diseases

Role in metabolic disorders/ syndrome X/ obesity

Role in neurological disorders: Autism, Alzheimer, Depression, Hyperactivity Syndrome, ...




ILSI| / FDA / Passclaim: Statement on
Immune claims

Most relevant: Altered incidence and / or severity of
Immune associated diseases such as allergies,
Infections and autoimmunity

However, these effects might be due to less
pathogens, antibiotics, less allergens etc. In othe r
words for immune claims more biomarkers and
readouts are needed!!

No single immune biomarker can substantiate
Immune claims in its own. Solid translational
research is a must for reliable “immune claims”
(including safety studies, immunotoxicology).



Take care

Dosage?

Kinetics?

Prevention, secondary prevention, treatment?
Alternation of strains?

Strain mixtures?

Strain adaptation?

Strain selection?

Risks (both microbiological as well as immunological)?



Total number of cells in BALF (x 104)
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Allergy (treatment protocol)

[] Lymphocytes
1 Neutrophils
[] Macrophages
[l Eosinophils

Sham-sens

B.animalis
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B.animalis

B. infantis

L. rhamnosus

L. plantarum



Airway Hyperresponsiveness (Penh)

Allergy (treatment protocol)
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Allergy (asthma-treatment protocol) — clinical study

serum IL-5 (pg/m)

D PEF morning (L/min)
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GOS/IcFOS Improves Vaccination
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Vos et al, 2006, International Immunopharmacology 6  : 1277-1286



Atopic Dermatitis
In High-Risk Infants at 6 Months
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(n=24/104) (n=10/102)

Moro et al., Arch. Dis. Child, 2006



In VIVO
Animal

In vitro
Animal
Cells

In vitro Mechanistic




Conclusion (1)

Pro-, prebiotics can affect human health. The immune
system plays a crucial role in pro/pre biotics induced
health effects. A new chapter in immuno-pharmacology.

Effects/safety highly dependent on strain, dosage, .....
and host. Not all probiotics and not all hosts are equal!



Conclusion (2)

Urgent need for good regulation / guidelines / laws /
Inspection for health claims

Need for safety studies and risk benefit analyses
Post launch / marketing studies

Translational bidirectional research Is essential



