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Presentation Overview
• What is “gut health”?

• Modulating gut microbiome
• Dietary fibers
• Prebiotics 
• Probiotics
• Synbiotics
• Postbiotics

• Ongoing challenges

• Future directions



Gut Health
• ISAPP consensus paper: 

• “a state of normal gastrointestinal function without active 
gastrointestinal disease and gut-related symptoms that affect 
quality of life”

• Functional domains
• Digestive physiology
• Gut microbiome
• Intestinal epithelium
• Immune function
• Endocrine function
• Gut-brain axis

Marco et al., 2026



Characteristics of Disease and/or Dysbiosis

Wilson and Swanson, 2024



Benefits of Supporting the Gut Microbiome

Wilson and Swanson, 2024



Gut Microbiome

Pilla et al., 2020; Levin et al., 2021; Ziese and Suchodolski, 2021; Martini et al., 2025



Feeding the Gut Microbiome

Wernimont et al., 2020

Metabolites



Proteolytic Fermentation
• Dietary proteins

• Endogenous
• Gastrointestinal secretions
• Urea 
• Mucins 
• Bacterial cell lysis
• Sloughed epithelial cells

• Associations
• Poor stool quality
• Intestinal disease

Davis et al., 2026



Saccharolytic Fermentation
• Substrates

• Dietary fibers
• Oligosaccharides
• Resistant starch

• SCFA benefits
• Energy
• Lower pH
• Gut barrier
• Immunity
• Gut peptides

Flint et al., 2012



Strategies to Modulate Gut Microbiome
• Primary options

• ‘Biotic’ supplements

• Over-the-counter (OTC) diets
• Fiber blends; ‘biotics’

• Therapeutic (prescription)                                                            
diets
• Low residue
• Low residue-restricted fat
• Fiber-enhanced foods



Dietary Fiber
• Many definitions in past based on chemistry, physiological 

responses, or health outcomes

• FDA (2016)
• Non-digestible soluble and insoluble carbohydrates (with 3 or 

more monomeric units) and lignin that are intrinsic and intact in 
plants

• Isolated or synthetic non-digestible carbohydrates (with 3 or 
more monomeric units) determined by FDA to have 
physiological effects beneficial to human health



It’s Complicated!

Deehan et al., 2017



Fiber-Rich Ingredients in Pet Foods
• Beet pulp
• Wood cellulose
• Peanut hulls
• Miscanthus grass
• Grain co-products

• Wheat bran, wheat middlings, soy hulls,                                            
corn fiber

• Pomaces and pulps
• Apple, carrot, tomato, etc.

• Gums
• Canned diets 

Poutanen et al., 2018



Few Fibers are Pure
• Complex mixtures

• Fibers, proteins, etc.

• Chemical linkages/MW

• Physicochemical properties
• Solubility
• Fermentability
• Viscosity
• Water-holding capacity

Gurupranes et al., 2023



Effects of Fiber on Stomach/Small Intestine

Fahey et al., 2004



Effects of Fiber on Large Intestine

Fahey et al., 2004

Table 2. Potential effects of dietary fiber on large intestinal responses of dogs and cats* 

 Dietary fiber type 

 
Response criteria 

 
Soluble – viscous – fermentable 

Insoluble – nonviscous - 
nonfermentable 

Wet stool bulk Increases or no effect Increases 
Fecal moisture No effect Decreases or no effect 
Defecation frequency No effect in dogs; increases in cats Increases 
Prebiotic effect Yes No 
SCFA production Increases Slight increase 
Colonic weight/length Increases No effect 
Colonic absorptive area Increases No effect 

*Adapted from Fahey et al. (2004). 



Fiber Solubility and Fermentability

Aleixandrea and Miguel, 2016



Fiber Sources and SCFA-Producing Bacteria

Dalile et al., 2019



Dietary Fiber Responses
• Laxation and improved stool quality

• Microbial activity often altered
• Beneficial fecal metabolites shifts
• Microbiota shifts

Bhosle et al., 2025



Response Depends on Fiber Characteristics

Cantu-Jungles et al., 2025



Response Depends on Fiber Characteristics

Cantu-Jungles et al., 2025

*Synergistic fiber blends support                                
complementary microbial groups



Prebiotics

“A substrate that is selectively utilized by host microorganisms 
conferring a health benefit”

Gibson et al., 2017



Prebiotic Types

Gibson et al., 2017



Prebiotic Mechanisms

Sanders et al., 2019



Common Prebiotic Responses 

Lin et al., 2023



Common Prebiotic Responses 
• Laxation and improved stool quality

• Protection against pathogens

• Microbial activity often altered
• Beneficially modify fecal metabolites (less odor)
• Microbiota shifts

• ↑Lactobacillus
• ↑ Bifidobacterium
• ↑ Faecalibacterium

• ↓C. perfringens
• ↓E. coli

Apanavicius et al., 2007; Patra, 2011



Probiotics

“Live microorganisms that, when administered in adequate 
amounts, confer a health benefit on the host”

Hill et al., 2014



Probiotic Mechanisms

Sanders et al., 2019



Probiotics 
• Common taxa

• Bacillus 
• Bifidobacterium
• Enterococcus
• Lactobacillus

• Many forms
• Powders or capsules
• Gels, pastes, or liquids
• In diet, treats, or toppers

WITH PROBIOTICS TO SUPPORT GUT 
HEALTH



Probiotic Evidence 
• Dogs with idiopathic IBD

• VSL#3: 112 to 225 x 109 cfu/10 kg BW for 60 d
• Drug therapy: metronidazole + prednisone 

Rossi et al., 2014



Probiotics 
• Some of the best evidence

• Reduced incidence or length of diarrhea
• Gut microbiota not measured

Kelley et al., 2009



Probiotics 
• Some of the best evidence

• Reduced incidence or length of diarrhea
• Gut microbiota not measured/altered

Herstad et al., 2010; Bybee et al., 2014; Gookin et al., 2022



Synbiotics

“A mixture comprising live microorganisms and substrate(s) 
selectively utilized by host microorganisms that confers a 

health benefit on the host”
Swanson et al., 2020



Synbiotics
• Only a few examples

• Beneficial changes to microbiota and metabolites
• ↑Lactobacillus
• ↑ Bifidobacterium
• ↑ fecal lactate and butyrate
• ↓ fecal protein catabolites

• Reduced diarrhea incidence
• Shelter dogs 
• Sled dogs

Swanson et al., 2002; Biagi et al., 2013; Gagné et al., 2013; Rose et al., 2017



Postbiotics

“Preparation of inanimate microorganisms and/or their 
components that confers a health benefit on the host”

Salminen et al., 2021



Postbiotic Mechanisms

Salminen et al., 2021



Common Postbiotic Responses 
• Maintain stool quality

• Modified gut microbiota and                                            
reduced fecal odor components

• Increased antioxidant capacity

• Immunomodulation                                                                 
(greater tolerance)

Lin et al., 2019; Koziol et al., 2023



Existing Challenges
• Lack of consistency (efficacy)

• Unknowns about host microbiome
• Continued focus on bacterial taxonomy
• Heavy reliance on fecal samples

• Responders vs. non-responders

• Lack of studies 
• Diseased; life stages
• Client-owned; breeds



Future Directions
• Microbiome science

• Host characterization; microbe discovery/characterization

• Laboratory tools and assays
• Cultivation assays, organoids, omics, robotics
• Biotic synthesis, screening, characterization

• Machine learning and AI

• Precision and personalization
• Host and microbiome
• Diet

Cunningham et al., 2021



Thank you!
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