TEXAS A&M

UNIVERSITY

A%

The effect of diet on the intestinal
microbiome in health . and disease

Jan S. SuchodolskirtMedVet PhD, DACVM, AGAF
Associate Professor & Associ@itgector Research
Head of Microbiome Sciences, Gastrointestiratboratory
Department of Small Animal Clinical Sciences
Texas A&M University, College Station, TX, USA



This I1s anetabolic organ




https://research.pasteur.fr/en/team/microenvironmerandimmunity/



OUTLINE

A importance of intestinal bacteria (microbiome) for host
health

A new insights into intestinal dysbiosis and Gl disease

A effects of therapy on intestinal microbiome
A diet, antibiotics, probiotics, prebiotics



INTESTINALMICROBIOME

o 100 trilhon microbial cells In intestine

a approx. 50-90% of cells in the body al
bacteria

Human genome

. . 23,000 genes
Human microbiome g

o several hundred bacterighylotypes (EEREREEES

a Intestinal microbes contain fald
more genes than the host genome



development of the intestine stimulates immune system

germfree rodents have germfree rodents have
(i thinner intestinal wall it Sée SNDDHDKSa @
U thinner villi U serumlgA& IgG
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Intestinal Microbiota

provides nutritional benefit protects the host against
to host by pathogenic bacteria
U production of shordchain fatty U competition for adhesion sites,

acids and vitamins luminal substrates



The Role of the Microbiota in Gastrointestinal Health and Diseas
(Overstreet et al. InTech2012)
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metabolicactivities

ol of intestinal effect on host health
endproducts : -
microbiota

A anti-inflammatory
propionate, acetate  carbohydrate A energysource ofenterocytes
butyrate fermentation A regulationof intestinalmotility
A ameliorationof leaky gut barrier

vitamin B12, folate vitamin synthesis  co-factorsfor metabolicpathways

degradation of A increasegight-junctions

Indole tryptophan A attenuates inflammation



GUT MICROBIOTAIN DISEASE

Inflammatory Bowel Disease (IBD)
Metabolic syndrome
Cancer

Asthma

Diabetes

Obesity

Stress related disorders




ASSESSMENDF THE MICROBIOME

A difficultd there is no one single test that allows proper
assessment of microbiota and function

U needa combination of methods for
U bacterial taxa €g, 16S rRNA sequencing)
U bacterial genesdg, DNA shotgun sequencing)
U bacterial functioneg, metabolomics)



The Gut Is an ecosystem
ct2y3 YR & A

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



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

BACTERIALCULTURE

A onlyuseful for detection of specific pathogens
A SalmonellaCampylobactgejuni

A antibiotic susceptibility testing

A only small percentage of bacteria can be cultivated using
routine methods

A molecular methods are now standard for assessing intestina
bacteria
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Ividual microbiota

Enterobacteriaceae
m Succinivibrionaceae
m Helicobacteraceae
m Campylobacteraceas
H Alcaligenaceae
m Coriobacteriaceae
m Bifidobacteriaceae

Turicibacteraceae

Streptococcaceae
m Enterococcaceae
m Bacillaceae
m Fusobacteriaceae
H Erysipelotrichaceae
® Ruminococcaceas

Veillonellaceae
m Peptostreptococcaceac

Peptococcaceae

Clostridiales;f
m Clostridiales;Other
m Clostridiaceae
B Lachnospiraceae

[Paraprevotellaceae]

Prevotellaceae
Hm Porphyromonadaceae
W Bacteroidaceae



