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No causal link between obesity
and probiotics

differences in probiotic effects, and one
cannot generalize about a species. Targets
also differ, such that the use of a probiotic
in humans can lead to improved health
whereas in animals it can lead to improved
performance.

Nathalie Delzenne and Gregor Reid
We wish to counter the comments of Raoult
(Probiotics and obesity: a link? Nature Rev.
Microbiol. 7, 616 (2009))1 that probiotics
increase the risk of obesity. The impact of
probiotics in farm animals has been shown
to include: an increase in size and weight but
not in fat mass2,3; a reduction in fat mass in
farm animals that are gaining weight 4,5; or no
impact on growth6. In the livestock industry,
probiotics are used to promote growth and
lean mass, not adiposity. These observations
are consistent with weight gain resulting
from improved gut function and resistance
to infection rather than from a metabolic
imbalance that causes obesity.
No human study cited by Raoult showed
a statistically significant increase in weight
gain for subjects who were given probiotics compared to those who were given a
placebo7,8. In spite of the widespread use of
probiotics in modern and traditional diets,
there is no evidence that the consumption
of probiotics leads to weight gain in healthy
people. Most probiotics are delivered as
dairy products, and in the USA, where
levels of obesity are high, consumption of
probiotic yogurt (4 kg per person per year)
is substantially lower than that in countries
such as France, Finland and Japan, where
obesity rates are low.
The data showing an association between
obesity and both a reduction in the levels of
Gram-negative bacteria and an increase in
the levels of Firmicutes in the gut are mainly
based on statistical correlations that cannot

distinguish between cause and consequence.
Furthemore, these data have been partly contradicted by numerous other studies, including that of Turnbaugh et al.9, which revealed
a higher proportion of Actinobacteria and a
lower proportion of Bacteroidetes among
obese subjects but no significant difference in
Firmicute levels. In other studies, comparisons
of microbiota using real-time PCR revealed a
higher Bacteroidetes/Firmicutes ratio among
overweight and obese subjects than among
lean ones10. At least one study has shown a
resultant decrease in body weight and fat mass
in obese individuals taking prebiotics11.
The consumption of probiotics does not
lead to any sustained compositional change
in the gut microbiota, and there is
no suggestion from a multitude of human
studies that weight gain is a side effect of
probiotic consumption. Probiotic-induced
weight gain in ill or undernourished subjects, which might result from improved gut
function, is not an adverse outcome.
Unfortunately, Raoult confuses probiotics (live microbes) and prebiotics
(selectively fermented substrates for
beneficial colonizing microbes) and is
inaccurate with regard to the microbiological identity of different probiotics.
Strains of the Bifidobacterium genus, commonly used as probiotics and indicted by
Raoult as contributors to increased levels
of Firmicutes, are in fact members of the
phylum Actinobacteria. Furthermore,
there are important strain-to-strain

NATURe RevIeWS | Microbiology

Nathalie Delzenne is at the Université Catholique de
Louvain, Unité Pharmacocinétiques, Métabolisme,
Nutrition & Toxicologie, Avenue Mounier 73,
PMNT 7369, 1200 Brussels, Belgium.
Gregor Reid is at the Lawson Health Research Institute,
University of Western Ontario, Room H 414,
268 Grosvenor Street, London, Ontario,
N6A 4V2, Canada.
Correspondence to G.R.
e-mail: gregor@uwo.ca
doi:10.1038/nrmicro2209-c2
Raoult, D. Probiotics and obesity: a link? Nature Rev.
Microbiol. 7, 616 (2009).
2.
Sabatkova, J. et al. The probiotic bioplus 2B as an
alternative to antibiotics in diets for broiler chickens.
Acta Vet. Brno 77, 569–574 (2008).
3.
Khaksefidi, A, and Rahimi, S. Effect of probiotic
inclusion in the diet of broiler chickens on
performance, feed efficiency and carcass quality.
Asian-australas. J. Anim. Sci. 18, 1153–1156
(2005).
4.
Stoyanov, D. et al. Effect of Lactina probiotic
supplement to broiler chicks’ diet. Bulg. J. Agric. Sci.
10, 389–394 (2004).
5.
Haryanto, B. The use of probiotic in the diet to
improve carcass characteristics and meat quality of
sheep. Jurnal Ilmu Ternak dan Veteriner 5, 224–228
(2000).
6.
Willis, W. L. & Reid, L. Investigating the effects of
dietary probiotic feeding regimens on broiler chicken
production and Campylobacter jejuni presence. Poult.
Sci. 87, 606–611 (2008).
7.
Chouraqui, J. P. et al. Assessment of the safety,
tolerance, and protective effect against diarrhea of
infant formulas containing mixtures of probiotics or
probiotics and prebiotics in a randomized controlled
trial. Am. J. Clin. Nutr. 87, 1365–1373 (2008).
8.
Guandalini, S. et al. Lactobacillus GG administered in
oral rehydration solution to children with acute
diarrhea: a multicenter European trial. J. Pediatr.
Gastroenterol. Nutr. 30, 54–60 (2000).
9.
Turnbaugh, P. J. et al. A core gut microbiome in obese
and lean twins. Nature 457, 480–484 (2009).
10. Schwiertz, A. et al. Microbiota and SCFA in lean and
overweight healthy subjects. Obesity (Silver Spring).
4 Jun 2009 (doi:10.1038/oby.2009.167).
11. Parnell, J. A., Reimer R. A. Weight loss during
oligofructose supplementation is associated with
decreased ghrelin and increased peptide YY in
overweight and obese adults. Am. J. Clin. Nutr. 89,
1751–1759 (2009).
1.

www.nature.com/reviews/micro
© 2009 Macmillan Publishers Limited. All rights reserved

