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Gut microbiota and obesity

• Gut microbiota is composed of bacteria, 
viruses, archaea, and fungi

• Can be considered an organ that resides 
in the lumen of the gut

• Contains 150-fold more genetic 
information than the human genome

Kaplan LM, 2020
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Gut microbiota and obesity

Shoeder and Backhed. (2016) Nature Medicine, Tamburini et al. (2016) Nature Med
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Gut microbiota and obesity

• The first studies showed a 
prominent bacterial signature of 
obesity in mice

• Some human studies 
recapitulated this signature

Sze and Schloss, mBio 2016; Ley RE et al., PNAS 2005 
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Gut microbiota and obesity

• The first studies showed a 
prominent bacterial signature of 
obesity in mice

• Some human studies 
recapitulated this signature

• Large meta-analysis showed 
there was no clear taxonomic 
obesity signature

Sze and Schloss, mBio, 2016, Ley RE et al. 2005, PNAS
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Ridaura VK et al., Science 2013, Walker AW et al., 2013, Science 2013

Gut microbiota and obesity
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Gut microbiota and obesity
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Gut microbiota in the clinic today



Copyright © 2024 The Obesity and Metabolism Institute.  All rights reserved.

• Many different strains and 
compounds are used

• Most probiotic species are not 
native to the human intestine 
(aerobic)

• We do not know how well they 
“engraft” into or change the 
ecosystem

• Very few metabolic clinical 
benefits have been seen

• Very few safety problems 
that have been identified 
with pro- or prebiotics

• May be some weight 
independent beneficial 
effects, but more work needs 
to be done

• Weight effects have very 
small effect size (~1.3 lbs 
weight difference)

Pros Cons

Gut microbiota in the clinic today

Kaplan LM, 2020
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CONTROLLEAN 
DONOR

Improved 
insulin 
sensitivity 
(>6 wks) but 
NO weight 
loss

NO change
in any 
metabolic
outcomes

TRIAL

Vrieze A et al., Gastroenterology, 2012

Gut microbiota in the clinic today

Exciting initial observation

… but multiple follow-up human 
studies have NOT been able to 
reproduce this result
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Gut Microbiota in the Clinic Today

Gut microbiota in the clinic today

Conclusion:

NO significant effect of microbiota
Transplantation on body weight
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Diseases of the 
Microbiota

Diseases Directly 
Affected by the 

Microbiota

Diseases Affected by 
Pathways Regulated 

by Microbiota

Diseases Apparently 
Influenced by the 

Microbiota

C. difficile 
Colitis

Inflammatory Bowel 
Disease

Celiac Disease

Fatty Liver Disease
Obesity

Diabetes

Irritable Bowel Syndrome
Cognitive Disorders

Depression

Gut microbiota in the clinic tomorrow

Kaplan LM, 2024
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