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The gut microbiome ƛƴ a{Υ ǘƘŜ άa{ microbiomeέ  

 

The gut microbiome in MS: insights about pathogenesis 

 

The gut microbiome: influence of host genetics  

 

The gut microbiome in MS: clues for (personalized) treatment 

 

 

 

 

Outline presentation 



 
 

  

 
   

  MS is caused by a combination of  genetic and environmental factors  

 

 

 

 

 

 

 

 

 

 

 

The gut microbiome ƛƴ a{Υ ǘƘŜ άa{ microbiomeέ 

environmental factors  
smoking 
alcohol 
infections (EBV) 
(Western) diet 
vitamines (D,E) 

gut microbiome 
ΧΦ 

 

genetic factors 
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The human intestines are home to a vast number (10 13) of commensal 

microorganisms (bacteria, archaea, microbial eukaryotes and viruses =  

microbiota) that  are collectively known as the gut microbiome  

 

The healthy gut microbiome regulates and supports many important functions  

of the ƘƻǎǘΩǎ ōƻŘȅ, including:  

- extracting energy from carbohydrates in food  

- regulating metabolic pathways such as fatty acid synthesis, hormone 

synthesis, tryptophan metabolism etc.  

- regulating immune homeostasis and response 

 

 

The gut microbiome 



 
 

  

 
   

Differences have been reported in the gut microbiome composition - reflected by 

different quantities of groups or 'taxaΨκΩǎǇŜŎƛŜǎΩ ƻŦ ƳƛŎǊƻƻǊƎŀƴƛǎƳǎ  -  and hence  

function between MS patients and healthy control subjects Ą άa{ microbiomeέ   

 

 

 

 

 

 

 

 

 

The gut microbiome ƛƴ a{Υ ǘƘŜ άa{ microbiomeέ 

Van den Hoogen et al. 2017 

 

increased or decreased 

levels of microorganisms in  

MS patients versus controls 

 

 

 

 

 



 
 

  

 
   

Main concept : disturbed interaction and communication between gut 

microbiome  and brain  Ą disturbed gut-brain axis  

 

 

 

 

 

 

 

 

 

 

The gut microbiome in MS: insights about pathogenesis 

Pröbstel and Baranzini 2018 

 

 

 

 

 

 

 

 

 



 
 

  

 
   

Disturbed gut-brain axis: MAINLY through effects of gut microbiome on immune 

cells/cytokines (> pro-inflammatory + < regulatory) Ą effects on/in CNS  

 

 

 

 

 

 

 

 

 

 

The gut microbiome in MS: insights about pathogenesis 

Pröbstel and Baranzini 2018 

 

 

 

 

 

 

 

 

 



 
 

  

 
   

Disturbed gut-brain axis: also through other effects, i.e. through bacterial molecules, 

bacterial translocation, signaling via nervus vagus and through gut hormones  

 

 

 

 

 

 

 

 

 

 

The gut microbiome in MS: insights about pathogenesis 

Pröbstel and Baranzini 2018 

 

 

 

 

 

 

 

 

 



 
 

  

 
   

Disturbed gut-brain axis: MAINLY through effects of gut microbiome on immune 

cells/cytokines 

 

 

 

 

 

 

 

 

 

 

The gut microbiome in MS: insights about pathogenesis 

Calvo-Barreiro et al. 2018 

 

A  MS gut dysbiosis 

B  MS risk factors 

C  Increased gut 

     permeability 

D  Probiotics 

E   Prebiotics 

F   Diet  

 

 

 

 



 
 

  

 
   

The gut microbiome in MS: insights about pathogenesis 

Van den Hoogen et al. 2017 

 

 

 

Disturbed gut-brain axis: MAINLY through effects of gut microbiome on immune 

cells/cytokines (> pro-inflammatory + < regulatory) Ą effects on/in CNS  

 

 

 

 

 

 

 

 

 

 



 
 

  

 
   

The gut microbiome in MS: insights about pathogenesis 



 
 

  

 
   

The gut microbiome: influence of host genetics 

The genetic make-up of the 'host' (i.e. an individual) influences  the  

composition of the gut microbiome 

 

 

 

 

 

 

 

 

 

 



 
 

  

 
   

The gut microbiome: influence of host genetics 

The genetic make-up of the 'host' (i.e. an individual) influences  the  

composition of the gut microbiome 

 

 

 

 

 

 

 

 

 

 



 
 

  

 
   

The gut microbiome: influence of host genetics 

The genetic make-up of the 'host' (i.e. an individual) influences  the  

composition of the gut microbiome, e.g. vitamin D receptor gene  

 

 

 

 

 

 

 

 

 

 



 
 

  

 
   

The gut microbiome: influence of host genetics 

The genetic make-up of the 'host' (i.e. an individual) influences  the  

composition of the gut microbiome, e.g. deficiency of Tnfr2 gene in 

female vs male mice ~ causative vs protective microbiome Ą άa{έ 

 

 

 

 

 

 

 

 

 


