


Microbiome and Probotics in 1885

Louis Pasteur. Comptes Rendus de 
l’Académie des Sciences, Paris 1885; 100:68



Gut Microbiota and Bowel Motor Function

Abrams and Bishop, J 
Bacteriol 1966
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Gut bacteria drive Peyer’s patch development

Yamanaka et al. J Immunol. 2003



Decision making in the adaptive (acquired) immune system 
is instructed by the microbial impact on APCs and T cells
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By Per Brandtzaeg in Guarner et al, Nature Clin Practice 2006





Benakis et al, Nat Med 2016



Diaz Heijtz et al. PNAS 2011



PRIMARY FUNCTIONS OF THE GUT MICROBIOTA

• Metabolic functions: fermentation of 
nondigestible dietary residue and endogenous
mucus: salvage of energy as SCFA, production of 
vitamin K, absorption of ions.

• Defensive functions: protection against
pathogens (the barrier effect).

• Trophic functions: control of epithelial cell
proliferation and differentiation; development
and homeostasis of the immune system.

Guarner & Malagelada, Lancet 2003



Eli Metchnikoff (1845-1916) 
‘The Prolongation of Life: Optimistic Studies’ (1908)



FAO/WHO definition (2001):
‘Live microorganisms which, when administered 
in adequate amounts, confer a health benefit
on the host’
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Gut-Associated Lymphoid Tissue structures are strategically situated 
in relation to the greatest concentration of microbiota

• Peyer’s patches: 
distal ileum (nos. 100-250)

• Isolated lymphoid follicles (ILFs):
large bowel (nos. ~ 30 000)

Brandtzaeg, Immunological Investigations 2010



Van Baarlem et al, PNAS 2010



Van Baarlem et al, PNAS 2010



Van Baarlem et al, PNAS 2010

Mucosal responses to L. casei Involve proliferation, 
Th1–Th2 Balance, and Hormonal regulation of blood
pressure.
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Risks of Probiotic Use in Transplant Recipients









Uso de Probióticos en Pacientes Inmunosuprimidos

• El riesgo de infecciones o bacteremia/fungemia con 
los probióticos conocidos es bajo, menor de 1 en 
4000 (p<0.00025).



Hesselmar et al, Pediatrics 2015



Mozaffarian et al, NEJM 2011

• Prospective observational study 
involving three separate cohorts that 
included 120,877 women and men who 
were free of chronic diseases and not 
obese at baseline.

• Follow-up period from 1986 to 2006.

Feeding the gut microbiota proved 
very beneficial!



Summary of conclusions
• Retain the FAO/WHO definition for probiotics, with a minor 

grammatical correction as “live microorganisms that, when 
administered in adequate amounts, confer a health benefit on 
the host”

• Keep live cultures, traditionally associated with fermented foods 
and for which there is no evidence of a health benefit, outside 
the probiotic framework

• Allow the term ‘probiotics’ for microbial species that have been 
shown in properly controlled studies to confer benefits to health

• Any specific health claim beyond “contains probiotics” must be 
further substantiated

• Keep undefined, faecal microbiota transplants outside the 
probiotic framework

• New commensals and consortia comprising defined strains from 
human samples, with adequate evidence of safety and efficacy, 
can be termed ‘probiotics’

ISAPP consensus statement

Hill et al, Nature Rev Gastroenterology & Hepatology 2014


