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This is a metabolic organ 



https://research.pasteur.fr/en/team/microenvironment-and-immunity/ 



OUTLINE 
 

Áimportance of intestinal bacteria (microbiome) for host 
health 

 

Ánew insights into intestinal dysbiosis and GI disease 

 

Áeffects of therapy on intestinal microbiome 

Ádiet, antibiotics, probiotics, prebiotics 

 



INTESTINAL MICROBIOME 
ü 100 trillion microbial cells in intestine 

ü approx. 50-90% of cells in the body are 

bacteria 
 

ü several hundred bacterial phylotypes 
 

ü intestinal microbes contain 100-fold 

more genes than the host genome 

 

 

 

 



development of the intestine 
germ-free rodents have 

üthinner intestinal wall 
üthinner villi 

 

stimulates immune system 
germ-free rodents have 
ütŜȅŜǊΩǎ ǇŀǘŎƘŜǎ Ҩ 
üserum IgA & IgG 
ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ Ҩ 

 

provides nutritional benefit 
to host by  

üproduction of short-chain fatty 
acids and vitamins 

 

protects the host against 
pathogenic bacteria 
ücompetition for adhesion sites, 
luminal substrates 

Intestinal Microbiota 
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The Role of the Microbiota in Gastrointestinal Health and Disease 
(Overstreet et al., InTech 2012) 

 



PREIDIS AND VERSALOVIC, GASTROENTEROLOGY 2009;136:2015ς2031 



metabolic  
endproducts 

metabolic activities 
of intestinal 
microbiota 

effect on host health  

propionate, acetate, 
butyrate 

carbohydrate 
fermentation 

Åanti-inflammatory 
Åenergy source of enterocytes 
Å regulation of intestinal motility 
Åamelioration of leaky gut barrier 

vitamin B12, folate vitamin synthesis co-factors for metabolic pathways 

indole 
degradation of 

tryptophan 
Å increases tight-junctions 
Å attenuates inflammation 



Inflammatory Bowel Disease (IBD) 
Metabolic syndrome 
Cancer 
Asthma 
Diabetes 
Obesity 
Stress related disorders 
 

GUT MICROBIOTA IN DISEASE 



ASSESSMENT OF THE MICROBIOME 

 

Ádifficult ð there is no one single test that allows proper 

assessment of microbiota and function 

 

ü need a combination of methods for 

ü bacterial taxa (eg, 16S rRNA sequencing) 

ü bacterial genes (eg, DNA shotgun sequencing) 

ü bacterial function (eg, metabolomics) 

 



The Gut is an ecosystem 
ς ƭƻƴƎ ŀƴŘ ǿƛƴŘƛƴƎ Χ 

Colorado river ς Big Bend National Park, TX 
https://www.nps.gov/bibe/index.htm 

https://www.nps.gov/bibe/index.htm


BACTERIAL CULTURE 
Áonly useful for detection of specific pathogens 

ÁSalmonella, Campylobacter jejuni 

 

Áantibiotic susceptibility testing 

 

Áonly small percentage of bacteria can be cultivated using 

routine methods 

 

Ámolecular methods are now standard for assessing intestinal 

bacteria 
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Healthy dogs have a highly individual  microbiota 


