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A Forgotten Organ – The Gut Microbiome of Dogs and Cats
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Backhel et al., 2004

BF 57% 

Gut microbiota increases the body fat in germ free mice 



Gut microbiome organ axis



Microbiome



Microbiome assessment

https://www.lcsciences.com

• 16S rRNA gene sequencing

• Metagenomics (shotgun sequencing)

• Metatranscriptomics

• Metabolomics

• Quantitative real-time PCR

• Fluorescence in situ hybridization (FISH)

• Bacterial culture



What is a healthy microbiome?

• α-diversity: within a sample 

• β-diversity: between samples

• Observed OTU

• Loss of beneficial bacteria

• Overgrowth of pathogenic bacteria

• Dysbiosis: imbalance of microorganisms

• Canine Dysbiosis Index (< 2)
o Faecalibacterium
o Fusobacterium
o C. hiranonis
o Blautia
o uricbacter,
o Streptococcus
o E. coli

Pilla & Suchodolski,  2021



Various microbiomes

Pereira & Clemente,  2021



Gut microbiome

https://quizlet.com/252065925/dog-digestive-system-diagram/

• Different compartments

• Large intestine

• Fecal sample

• Bacteria

Schmitz & Suchodolski 2016



Huttenhower et al. 2012

Gut microbiome: composition vs. function



Jha et al., 2020 

Gut microbiome: dog vs. cat

Main phyla
❖Firmicutes
❖Bacteroidetes
❖Proteobacteria
❖Fusobacteria
❖Actinobacteria



Scarsella et al. 2020

Gut microbiome: diet effect



Scarsella et al. 2020

Dietary modulation of gut microbiome: -biotics

Prebiotics Probiotics Postbiotics



ISAPP definitions

The International Scientific Association for Probiotics and Prebiotics (ISAPP)

A substrate that is selectively utilized by host microorganisms conferring a health benefit (2017)

Prebiotics

Probiotics
Live microorganisms that, when administered in adequate amounts, confer a health benefits on 

the host (2014)

Postbiotics

Synbiotics

A mixture comprising live microorganisms and substrate(s) selectively utilized by host 

microorganisms that confers a health benefit on the host (2020)

A preparation of inanimate microorganisms and/or their components that confers a health benefit on 

the host; It must contain inactivated microbial cells or cell components, with or without metabolites, 

that contribute to observed health benefits. (2021)



Barry et al,  2010

Gut microbiome modulation: Prebiotics 



Wernimont et al,  2019

Gut microbiome modulation: Prebiotics 

TF1: Ground pecan shells, Flaxseed, Dried beet pulp, Dried citrus pulp, Pressed cranberries and Psyllium seed husk

TF2: Powdered cellulose, Rice hulls, Dried beet pulp, Psyllium seed husk and Fructooligosaccharides

Fritsch et al,  2023



Benyacoub  et al,  2003

Gut microbiome modulation: Probiotics 

Fecal IgA 

Plasma IgA 

Plasma IgA 

Plasma IgG 



De Lima et al.,  2020

Gut microbiome modulation: Probiotics 



Koziol et al,  2023

Gut microbiome modulation: Postbiotics 

Heat killed Lactobacillus delbrueckii & Lactobacillus fermentum



https://www.purinainstitute.com/science-of-nutrition/promoting-gastrointestinal-health/non-replicating-microorganism

NRM: Non-replicating Microorganisms (Heat killed Lactobacillus delbrueckii & Lactobacillus fermentum)

Gut microbiome modulation: Postbiotics 

Heat killed Lactobacillus delbrueckii & Lactobacillus fermentum

https://www.purinainstitute.com/science-of-nutrition/promoting-gastrointestinal-health/non-replicating-microorganism


Prebiotics Probiotics Postbiotics

Characteristics Mostly polysaccharides Live microorganisms Dead microorganisms

Health benefits Yes Yes Yes

Heat resistance Yes No Yes/No

Applications Dry, Wet, Treat, Supp. Dry, Treat, Supp. Dry, Wet, Treat, Supp.

Availability Many Limited (EU) Limited/Increasing

Storage stability Stable Unstable Stable/Unstable

Awareness of pet owners Good Good Poor/Improving

Market penetration Excellent Good (US) Poor/Increasing

Comparison of Pre-, Pro- & Postbiotics 



Thank You!

https://www.istockphoto.com/photo/cats-and-dogs-over-thanksgiving-pumpkins-gm877205556-244802876


	Slide 1: A Forgotten Organ – The Gut Microbiome of Dogs and Cats
	Slide 2
	Slide 3
	Slide 4: Microbiome 
	Slide 5: Microbiome assessment
	Slide 6: What is a healthy microbiome?
	Slide 7: Various microbiomes
	Slide 8: Gut microbiome
	Slide 9
	Slide 10: Gut microbiome: dog vs. cat
	Slide 11: Gut microbiome: diet effect
	Slide 12: Dietary modulation of gut microbiome: -biotics
	Slide 13: ISAPP definitions 
	Slide 14: Gut microbiome modulation: Prebiotics 
	Slide 15: Gut microbiome modulation: Prebiotics 
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Thank You!

