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More than 15 years agoMore than 15 years ago……..
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Increased Bifidobacterium spp.Increased Bifidobacterium spp.



15 years later15 years later……. . 

Another level of complexity!Another level of complexity!
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Gut microbiota analysis by using high-throughput 

methods (Pyrosequencing, Phylogenic microarrays and 

qPCR)

o 102 Taxa are significantly affected

o 16 Displayed a > 10-fold change



Glucose & Lipid

metabolism
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Energy 

homeostasis

���� Fat mass

�Muscle mass

���� Body weight

���� Food intake

Non exhaustive targets of prebioticNon exhaustive targets of prebiotic--

induced microbiota modulationinduced microbiota modulation

���� glucose tolerance

�Insulin sensitivity

�Hepatic steatosis

�Plasma lipids

Everard et al Diabetes 2011

Low grade

inflammation

���� Leptin sensitivity

���� Plasma LPS

���� Gut barrier

���� Inflammation

Cani and Delzenne Pharmacology & Therapeutics 2011

Delzenne and Cani Annu Rev Nutr 2011

Delzenne et al Nature Reviews Endocrinology 2011



� Hunger

� Satiety

Cani et al Eur J Clin Nutr 2006

Cani et al Am J Clin Nutr 2009

Verhoef et al Brit J Nutr 2011

2 weeks

Gut microbiota and appetite regulation:Gut microbiota and appetite regulation:

impact of prebioticsimpact of prebiotics

� Glycemia

PrebioticsPlacebo

� Energy  intake

In healthy 

subjects

� PYY

� GLP-1

� PP
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In obese humans?In obese humans?



Parnell and Reimer Am J Clin Nutr 2009

Prebiotics reduce food intake and visceral fatPrebiotics reduce food intake and visceral fat

48 obese patients 

12 weeks, prebiotics 20g/d

� Fat mass

� Body weight

PrebioticsPlacebo

� Glycemia� Hunger

���� Satiety

� Energy

intake

In obese 

subjects

� PYY
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LactobacilliLactobacilli are not all associated with are not all associated with 

obesity!!!obesity!!!
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Probiotics and obesityProbiotics and obesity

No intervention studies showing obesity features 

available until now!!



« Take home messages »

Further studies are needed! 

-Prebiotics impact energy homeostasis

-Prebiotics changes gut microbiota in a complex 

fashion

-Lactobacillus are involved in energy homeostasis, 

but a careful analysis is mandatory before any 

conclusions 
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