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• dogs fed a high-fiber kibble diet for 28 d
• then abruptly transitioned to a high-protein, high-fat canned 

diet and fed for 14 d



• dogs fed a high-fiber kibble diet for 28 d
• then abruptly transitioned to a high-protein, high-fat canned 

diet and fed for 14 d



• Identified changes in fecal microbiota 
composition at a more individual 
taxonomic level, corresponding to the 
levels of protein or fat

• However, small effect size and 
overlap between protein and fat levels 
at the overall community level

Protein



ADC CP = 80.43 ± 2.02%

ADC CP = 86.8 ± 0.59%

Lower Protein digestibility leads to shifts in the microbiome 
 - higher Streptococcus and E. coli



• Uncontrolled home-made diets with high fat and undigestible protein, low fiber



Category Dog 1 Dog 2

Daily Ration

Meat
80% (5×/week beef; 
2×/week goat, lamb, 
chicken, fish)

150–200 g (tripe, 
esophagus, omasum, udder, 
lung)

Muscle meat 80% —

Organs
20% (heart, esophagus, 
udder, liver)

Included in meat

Vegetables & Fruit 20% 50–100 g

Oil 20 g 10 g

Carbs
2×/week (pasta, rice, oats, 
potatoes ~175 g)

50 g flakes (corn, wheat, 
carrots, spinach, etc.)

Dairy / Milk 2–3×/week ~200 g ~150 ml milk

Treats 50 g dried meat/week
~20 g (dog biscuits with 
grains)

Bread + Liver Sausage — 2×/week

Raw Egg — 1×/week (no shell)

Bones —

Marrow bone 1×/week —

Chicken parts ~400 g every 2 weeks —
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Effect of Raw or Kibble Diets on Fecal Microbial and 

Metabolic Biomarkers in Healthy Dogs

Wenyi Huang1; Susan Wynn2; M. Katherine Tolbert1; Ashley L. Self1; Floris C. Dröes1; Jan S. Suchodolski1

AAVN 2025

Study Population: 

• Fecal samples collected from clinically healthy dogs fed 

for at least 1 month:

- Various Commercial Raw Diets (n=10)

- Various Commercial Kibble Diets (n=36)
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Fecal Bile Acid 
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Clinically healthy colony dogs
on different diets (n=101)
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 • 101 healthy dogs on various balanced diet types 
• kibble, plant protein, fresh food, raw-based

• While there is variation, the Dysbiosis Index stays typically within normal
• 1% of dogs had DI > 2
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• fresh animal protein-based diets (FAP)

• fresh plant protein-based diets (FPB)

• kibble animal protein-based diets 

(KAP) 



Clinically healthy cats
• Some have very stable microbiome

• Some vary a lot, but within normal
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Streptococcus seems most variable group

• Quicker transit time – more undigested food 
reaches colon where lactic acid bacteria can 
overgrow because of lower pH?

• Cats receive treats?



(a) qPCR results in 17 healthy cats across multiple time points. Each cat’s microbiota at a 

given time point had higher similarity to its own at other time points. 

(b) qPCR results in healthy cats (green), cats exposed to antibiotics (red), and CE. 

(c) dysbiosis index



• Cats show inter-individual variation when healthy

• But this inter-individual variation is much smaller than the dysbiosis 

observed in CE or antibiotics  



Abrupt Diet Change

• Diet change is common

• Gradual transition recommended

• What if change is abrupt?

• Considerations
• Nutrient (protein; fiber)
• Moisture content (gut fill)
• Diet format (nutrients; gut fill)
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Abrupt Diet Change

• Healthy adult dogs
• Diet fed kibble 14 days, then changed to:

• Kibble diet + soluble corn fiber (top dress)
• Canned diet

• Fecal sampling (before and 2, 6, 10, and 13 days after)

Lin et al., 2022



Most Fecal Metabolites Shifted in 2 Days

• Fecal total SCFA, acetate, propionate, and butyrate

• Fecal total BCFA, valerate, isovalerate, and isobutyrate 

Lin et al., 2022



• Fecal total SCFA, acetate, propionate, and butyrate

• Fecal total BCFA, valerate, isovalerate, and isobutyrate 

Lin et al., 2022

• Fecal phenols, indoles, and ammonia

Most Fecal Metabolites Shifted in 2 Days



• Alpha and beta diversity

Lin et al., 2022

Most Fecal Microbiota Shifted in 6 Days
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• Alpha and beta diversity

Lin et al., 2022

Most Fecal Microbiota Shifted in 6 Days



• Clear differences and dependent on diet

Lin et al., 2022

Fecal Microbial Functional Capacity



Strong Microbiota-Metabolite Relationships

Lin et al., 2022



Similar Results with Other Studies



Altered Transit Time

• Outcomes affected
• Water absorption
• Stool firmness
• Microbial density
• Microbial richness
• Microbial metabolism

Falony et al., 2018



Diet May Alter Transit Time

• Dietary fiber
• Insoluble ↓ time 
• Soluble ↑ time

• May affect
• Fecal scores
• Microbial diversity
• Microbial metabolism

Cantu-Jungles and Hamaker, 2023



Diet May Alter Transit Time

• Dietary fiber
• Insoluble ↓ time 
• Soluble ↑ time

• May affect
• Fecal scores
• Microbial diversity
• Microbial metabolism

Liu et al., 2016; Cantu-Jungles and Hamaker, 2023



Diet May Alter Transit Time

• Greater/lower food consumption

Opetz et al., 2023



Physical Activity

• Activity affect motility and transit time?
• Intensity
• Duration
• Frequency
• Environmental conditions

• Implications
• Nutrient digestibility
• Stool quality
• Microbiota populations

Mailing et al., 2019
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Voluntary vs. Forced Exercise (Mice)

• 6-week intervention; same diet
• Sedentary (no running wheel)
• Voluntary (access to running wheel)
• Forced (40 min/day on treadmill)

Allen et al., 2015



Issues in Racing Sled Dogs?

• Diarrhea a common issue in sled dog racing

• What about other outcomes?
• Greater pathogen activity                                                                            

C. perfringens enterotoxin (CPE)
• Greater C. difficile antigen                                                                    

(glutamate dehydrogenase; GDH)     

McKenzie et al., 2010



What About Moderate Exercise?

• Exercise challenge in labrador retrievers
• 7 wk of training

• 2 runs/wk escalating every 2 wk (6.4 km/run → 9.7 km/run → 12.9 km/run)

• Challenge (16 km run)

• Fresh feces before and after challenge 

Oba et al., 2023
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• Exercise challenge in labrador retrievers

Oba et al., 2023



Environmental Stressors

• Workforce: military, police, search-and-rescue

• Common issues: increased defecation;                                              
loose stools; gut microbiota?

• Microbiota affect olfactory capabilities?

Jenkins et al., 2016



Environmental Stressors

• Pilot testing
• Federal Emergency Management Agency (FEMA)                              

search-and-rescue dogs
• Helicopter travel

• 30 minutes travel
• Standardized search exercise immediately post-flight
• Collections 15 min post-travel

Venable et al., 2016; Perry et al., 2017



Environmental Stressors

• Work ongoing…

Craddock et al., 2022; Lin et al., 2024



Summary
• Diet influences gut microbiome composition but mostly within 

a normal range

• Gut microbiomes vary across animals, generally within normal 
range, but some more stable than others. Why?
• Lactic acid bacteria have high variability
• Due to changes in transit time?

• Abrupt diet change can elicit negative outcomes

• Factors affecting transit time also important
• High fiber intake or increased food consumption
• Physical activity
• Environmental stressors



Thank you!


	Slide 1
	Slide 2: Colon in a Healthy cat
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Core Bacteria
	Slide 16: Core Bacteria
	Slide 17: Fecal Bile Acid 
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Abrupt Diet Change
	Slide 26: Abrupt Diet Change
	Slide 27: Abrupt Diet Change
	Slide 28: Most Fecal Metabolites Shifted in 2 Days
	Slide 29: Most Fecal Metabolites Shifted in 2 Days
	Slide 30: Most Fecal Microbiota Shifted in 6 Days
	Slide 31: Most Fecal Microbiota Shifted in 6 Days
	Slide 32: Most Fecal Microbiota Shifted in 6 Days
	Slide 33: Fecal Microbial Functional Capacity
	Slide 34: Strong Microbiota-Metabolite Relationships
	Slide 35: Similar Results with Other Studies
	Slide 36: Altered Transit Time
	Slide 37: Diet May Alter Transit Time
	Slide 38: Diet May Alter Transit Time
	Slide 39: Diet May Alter Transit Time
	Slide 40: Physical Activity
	Slide 41: Physical Activity
	Slide 42: Voluntary vs. Forced Exercise (Mice)
	Slide 43: Issues in Racing Sled Dogs?
	Slide 44: What About Moderate Exercise?
	Slide 45: What About Moderate Exercise?
	Slide 46: What About Moderate Exercise?
	Slide 47: Environmental Stressors
	Slide 48: Environmental Stressors
	Slide 49: Environmental Stressors
	Slide 50: Summary
	Slide 51

