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• >73 billion antibiotic doses worldwide yearly
• USA (2011): 262 million courses (842/1000)
• Children: 2.7 courses by 2 years; 10.9 by 10 years
• Pregnancy: >50% treated or given prophylaxis 

+ Exposures from antibiotic use on the farm (scale unknown)
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Lancet 1997; Gut 1998; Perspect Biol Med 2002; Scientific American 2005; EMBO Reports 2006; 
Nature Rev Microbiol 2009; Nature 2011; Nature Rev Immunol 2017; Cell 2018        

Theory of Disappearing Microbiota
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• Changed human ecology has altered transmission and maintenance of 
ancestral microbes,  which affects the composition of the microbiota.

• The microbes, both good and bad, usually acquired early in life are 
especially important, since they affect a developmentally critical stage.
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Socioeconomic development

J Clemente et al. Science Advances 2015 

Diversity of the intestinal microbiota
in four populations
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Obesity trends in US adults: changing physiology 

No Data          <10%          10%–14%          15%–19%   

20%–24%         25%–29%           ≥30%

Source: CDC Behavioral Risk Factor Surveillance System
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Obesity trends among U.S. children and adolescents 
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Antibiotics used in farm animals to promote their growth

Antibiotic Class Target

Bambermycin Glycolipid Cell wall

Virginiamycin Streptogrammin Protein synthesis

Avilamycin Orthosomycin Protein synthesis

Bacitracin Cyclic peptide Cell wall synthesis

Monensin Ionophore Cell membrane

Carbadox Quinoxaline DNA Synthesis



Using mice to examine the effects of  antibiotics

Antibiotic Class Target

Bambermycin Glycolipid Cell wall

Virginiamycin Streptogrammin Protein synthesis
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Body fat in antibiotic-exposed and control 10-week old mice

Ilseung Cho

Control – 22.9% body fat

Antibiotic – 32.0% body fat

I Cho et al. Nature 2012; 488:621-6
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HFD and antibiotic both contribute to body fat



Is microbe-induced obesity transferable?

Body composition - Days post-transfer

No abx
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L Cox et al.  Cell 2014; 158: 705-21.
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KH Mikkelson et al. J Clin Endocrinol Metab 2015



GE Tasian et al. JASN 2018; 29:1731-40.



Summary

• Antibiotics have long-term effects on metabolism and immunit
The effects are due to perturbing the microbiome
Other factors of modern life also contribute
Effects may be transmitted to the next generation
We need to find and implement solutions 
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Diversity loss in the microbiome in 3 model locales

Science 2016



Next steps for the microbiome? 
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Medicine of the future: new analyses of child health
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New approach to optimize child health?



www.microbiotavault.org
MG Dominguez Bello et al. Science 2018;362:33
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