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Diabetes and Obesity  

Diabetes 

Å 425 million people worldwide in 2017 

(up from 108 million in 1980) 

ÅBy 2030, 366 million deaths worldwide will be due to diabetes 

Obesity 

ÅOver half a billion adults worldwide in 2016 (BMI Ó 30 kg/m2) 

Å Increased risks of diabetes, cardiovascular disease, chronic 

kidney disease, retinopathy, and several cancers 

 

 

 

 

International Diabetes Federation, 2017 

World Health Organization, 2018 
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Microbiome Updates in Diabetes and Obesity  

ÅPrebiotic fiber - Inulin 

ÅCaloric restriction 

ÅFood additives - emulsifiers 

 

 

 



Prebiotic Fibers 

Consumption of non-digestible carbohydrates (fiber) 

associated with: 

ÅIncreased satiety 

ïDecreases in ghrelin and increases in peptide YY (PYY) 

ÅDecreases in proinflammatory cytokines 

ÅReduced body weight and fat mass 

ÅImproved glucose homeostasis and insulin sensitivity 
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Inulin 

ÅSoluble fiber found in many plants, e.g. garlic, artichokes 

ÅSuggested to help control diabetes and manage weight loss 

ÅIngredient in protein bars, cereal bars, yogurt  

ÅAlso available in supplement form 
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Short Chain Fatty Acids (SCFAs) 

ÅDietary supplementation with SCFAs results in: 

ïDecreased food intake  

ïImproved glucose homeostasis and insulin sensitivity 

ïDecreased HFD-induced obesity 

 

 

ÅAre the beneficial effects of fiber due to SCFAs? 

Gao et al. Diabetes. 2009;  

Lin et al. PLoS One. 2012. 



ÅReduced food intake 

ÅDecreased adiposity 

ÅDecreased liver triglycerides 

ÅDecreased leptin concentrations 

 

 

Inulin Protects Against Diet-Induced Obesity 
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Inulin Improves Glucose Tolerance 
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Brooks, et al. Molecular Metabolism. 2017. 



Inulin Increases L-cell Density and PYY Levels 

Brooks, et al. Molecular Metabolism. 2017. 



Inulin Protects Against Colonic Hypertrophy 

Zou, et al. Cell Host Microbe. 2018. 



IL22 K/O Mice WT Mice 

Zou, et al. Cell Host Microbe. 2018. 

Inulin Effects are Mediated by IL22 



Inulin Prevents HFD-Induced Microbiota Encroachment 

Zou, et al. Cell Host Microbe. 2018. 



Inulin - Summary 

ÅIncreases the production of PYY & reduces food 

consumption 

ÅPrevents the development of HFD-induced obesity 

ïMediated in part by SCFAs 

ÅProtects against colonic hypertrophy 

ïMediated by IL22 

ÅPrevents HFD-induced microbial encroachment  



Microbiome Updates in Diabetes and Obesity  

ÅPrebiotic fiber - Inulin 

ÅCaloric restriction 

ÅFood additives - emulsifiers 

 

 

 



Microbiota - Host Innate Immune System 

ÅMicrobial encroachment      inflammatory response  

ÅMediated by toll-like receptors (TLRs) 4 & 5 

ïTLR4 recognizes bacterial lipopolysaccharide (LPS) 

ïTLR5 recognizes bacterial flagellin 

ïleads to expression of proinflammatory cytokines and 

chemokines (e.g. IL-6, TNF-alpha) 

ÅStrongly linked to insulin resistance 

 

 

 

 

 

 

 

 

Cani et al. Curr Opin Pharmacol. 2013; 

Cani. Science. 2017. 



Caloric Restriction ï Role of LPS-TLR4 

ÅCaloric restriction (CR) 

ïmetabolic benefits linked to functional alterations to the 

gut microbiome 

ÅLevels of bacterial LPS and LPS-binding protein (LBP) 

decreased in CR mice 

ÅMetagenomic analysis of CR microbiota revealed decreases 

in the subsystem that includes LPS biosynthesis 

ÅReconstituting LPS in CR mice reverted metabolic benefits 

 

 

 

Fabbiano et al. Cell Metab. 2018 



Suppression of TLR4 Results in Fat Browning 

Fabbiano et al. Cell Metab. 2018 
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Caloric Restriction ï Summary 

ÅRecognition of gut bacteria by host innate immune 

system central to inflammatory response 

ïmediated by LPS-TLR4 signaling  

ïleads to the development of adiposity and insulin 

resistance 

ÅSuppression of LPS-TLR4 signaling central to CR 

metabolic benefits 
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Food Additives 

ÅNon-nutritive sweeteners (sugar substitutes) 

ÅEmulsifiers 

ïCarboxymethylcellulose (CMC)  

ïPolysorbate 80 (P80)  

 

 

 

 

 

 

ïIncrease bacterial translocation across epithelia? 

 

 

 

 

 

 

Roberts et al. Gut. 2010. 



Emulsifiers Increase Inflammation and Obesity 

Chassaing et al. Nature. 2015. 

Inflammatory marker LCN2 Body weight 



Emulsifiers ï Altered Gut Permeability 

Flagellin  LPS  

Chassaing et al. Nature. 2015. 

Intestinal 
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Emulsifiers - Increased Bacterial Encroachment 

Chassaing et al. Nature. 2015. 


