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Type 1 Diabetes 

 
• Blood sugar regulation lost 

• Loss of insulin production and Hyperglyceamia 

• Insulin producing beta cells destroyed 

• Immune attack - autoimmune disease 

• Controlled with exogenous insulin 

• Diabetic complications are a major issue 

Images: thnx to Pete Campbell & Tom Kay SVI Melbourne  
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Insulin labelling Insulin labelling - pancreas T1D subject 



Epidemiology of T1D 
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Diet and Inflammatory Disease 

  Increase in diabetes and 
inflammatory diseases = ↑ 
popularity of Western-style diets 
• Diet (↓ fibre ↑ fat) 

 
 Developing countries diets  
   (↑ fibre) = ↓ inflammatory disease 

• Mediterranean diet = ↓ 
cardiovascular disease, asthma 

 



Gut microbiota and Short-Chain Fatty Acids 
(SCFAs) 

• SCFAs are produced by the gut microbiota from fermentation of 
dietary fibre 

• Most common are: 
 

 
 

 
 
 
 
 

• SCFAs are absorbed across the gut epithelium  
• They pass through the portal vein to the liver – the primary site of 

metabolism 

Dietary fibre 
acetate 

butyrate 
propionate 

bacteria 



   Hypothesis  
 

Diet alters gut microbiota and reduced production of 
microbial SCFAs affect immune tolerance that increase 

T1D susceptibility 

Aim  

To study the cellular and molecular mechanisms by which 
diet and SCFAs influence the course of autoimmune 
diabetes 

 

 

 



SCFAs protect from T1D 

b
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HAMSA diet increase levels of acetate 
In plasma from NOD mice 



Protective bacteria Non-protective bacteria 



Acetate markedly reduces auto-reactive 
effector T cell numbers in NOD8.3 mice 



Diet controls peripheral Treg numbers 
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HDAC inhibition/ 

epigenetic mechanisms 

 
Foxp3 

Single cell PCR 



Diet (particularly acetate) changes MHC I and 
co-stimulatory molecules on B cells (and DCs) 

Control diet 

Acetate diet 

Butyrate diet 



Effector T cells don’t proliferate when 
transferred to HAMSA fed mice 

NOD8.3 TCR Tg CD8+ cells  transferred to NOD on different diets 

autoantigen (IGRP) recognised by  transgenic TCR  

Pancreatic 
LN 

Mesenteric 
LN 



SCFAs improve barrier function 

LPS in serum IL-22 (gut homeostasis) in serum 



Microbiota shaped by different diets differs 
markedly contributes to disease 

susceptibility/protection 

Mice on different diets 
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SCFA acetate change abundance of Bacteroidetes 
phyla in NOD mice associated with T1D protection 
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• Improvements to gut homeostasis/integrity 

• Effects on Treg biology 

• Effects on co-stimulatory molecules on B 
cells/DCs 

• Decreased autoimmune T effector numbers  

• Changes in gut microbiota composition 

Summary of mechanisms 

Summary 
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