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Gradient of changes: CE is a heterogenous syndrome of variable underlying pathologies  



Underlying pathophysiology of chronic enteropathy

A subset of animals has

- Dysbiosis

- Bile acid and lipid dysmetabolism

- Carbohydrate malabsorption

- Inflammation

- Mucosal damage
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- Carbohydrate malabsorption

- Inflammation
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Differences in severity and 
duration between acute and 
chronic enteropathies

Acute ς quick recovery

Chronic ς only in subsets of animals 
and typically longer lasting or 
chronically persistent







Histology of normal small intestine

CE showing villous blunting and fusion

Lamina propria contains numerous neutrophils, plasma cells, and eosinophils

Normal villus is lined by tall 

columnar epithelial cells with a 

prominent brush border (arrow) 

Epithelial cells in CE are 

attenuated and cuboidal with 

indistinct brush border (arrow) 
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Arachidonic acid:

Å Pro-inflammatory properties (precursor of prostaglandin)

Å Released during enterocyte shedding (component of cell membranes)
      

Cholesterol:

Å Released during enterocyte shedding (main component of cell membranes)

Nervonic acid:

Å Released during enterocyte shedding (component of lipid rafts in cell membranes)

Å Abundant in myelin sheaths of peripheral nerve fibers (deep mucosal damage)

Fecal lipid markers
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SMase: Sphingomyelinase 

Sphingomyelin Metabolism
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Lipid raftsare cholesterol- and sphingolipid-rich microdomains in 
cell membranes that organize signaling molecules and 

maintaining the integrity of the intestinal barrier and lymphatic 
function.



Long-chain fatty acids (LCFA) and sterols

Sung et al Animals 2023 | Tolbert et al JVIM 2025| Cagnasso Frontiers Microbiol. 2024 | Turck et al ACVIM 2024

Previous studies have shown some fecal LCFA and 
sterols to be potential GI biomarkers

Increased fecal arachidonic acid, nervonic acid, 
and cholesterol
ÅDogs with CIE, PLE, AHDS
ÅCats with CE
ÅHorses with Infectious colitis
ÅHumans with IBD

Cholesterol 
Release



Parvovirus vs control: 57% vs 25% Parvovirus vs control: 42% vs 12%

AHDS vs control: 28% vs 13%

Increasedrisk for developingCE in dogs



Busch K et al, ECVIM 2024



ST: Symptomatic Treatment , FMT: Fecal Microbiota Transplant, AT: Antibiotic Treatment                                  HC: Healthy Control

AHDS ς rapid recovery
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AHDS and Parvovirosis ς despite severe acute intestinal injury, bile acid 
converting P. hiranonis remains or recovers rapidly
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Protein losing enteropathy (PLE)

Healthy PLE
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<0.0001

Chronic enteropathies:
Å Subset of dogs has chronically increased LCFA

Yorkshire Terrier Enteropathy (YTE)



Protein losing enteropathy (PLE)

Long-chain fatty acids
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Short term follow-up ς1 month

PCA: Fecal long-chain fatty acid 
and sterol profiles



Soft-coated wheaten terriers (SCWTs):
Å Predisposed to develop PLE



Protein losing enteropathy (PLE)

Blue: healthy control group (non-SCWTs); Green: healthy SCWTs; Red: PLE dogs

PCA: Fecal long-chain fatty acid and sterol profiles



Influence of a past acute hemorrhagic  diarrhea  syndrome (AHDS) in 

domestic dogs on gastrointestinal health and fecal  long chain fatty 

acids and sterols

Lilly Baum, Teresa Schmidt, Jan Suchodolski, Kathrin Busch

EuroGut2025



ResultsςMetabolites(LCFAs, Sterols)

Healthydogs
Post AHDS dogs

Clear clusteringbetweengroups: median 3 yearsafter AHDS episode



Underlying pathophysiology of chronic enteropathy

A subset of animals has

- Dysbiosis

- Bile acid and lipid dysmetabolism

- Carbohydrate malabsorption

- Inflammation

- Mucosal damage
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Important bacterial keystone 
species: Faecalibacterium 

Short-chain fatty acids (SCFA)

Å produced from dietary fiber
Å signal through G-receptors 

Å IL-18 production which is required 
for intestinal epithelial integrity

Å anti-inflammatory



Åprimary bile acids from liver 
are converted to secondary 
bile acids by microbiota 

ÅPeptoacetobacter 
(Clostridium) hiranonis is 
main bile acid converter in 
dogs and cats



Sequencing vs qPCR
C. perfringens E. coli

Metagenomics   qPCR Metagenomics        qPCR
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Taxa Summary т Family
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Clinically healthy colony dogs
on different diets (n=101)
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Dogs (n=90)
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Many other core bacteria are also altered 
once Dysbiosis Index Increases



Å 23,982 new patients with IBD 
Å 117,827 matched controls 
Å 28,732 siblings

After adjusting for risk factors, OR in patients who had used antibiotics versus those who had 
never used antibiotics was 
Å 1·74 (1·64ς1·85) for Ulcerative colitis
Å 2·27 (2·06ς2·49) for Crohn's disease

Broad spectrum antibiotics



Metronidazole

Day 14 Day 21 Day 28 Day 35 Day 42Day 0

12 healthy  domestic short -hair cats

4.7 (mean) ± 0.4 (SD) years

4 males / 8 females (all neutered)

Standardized diet
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Clostridium hiranonis

Bile acids

Reference interval;      Metronidazole;
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Shifted microbiome and metabolome only in

canine chronic enteropathy (CE)a subset of
Fecal/ intestinal microbiota

Fecal/ serum metabolome



Sample type Biomarker Abnormal % Reference

Serum

Albumin
21%
45%

Allenspach et al., 2008
Jablonski et al., 2017

Cobalamin
19%
36%
62%

Allenspach et al., 2008
Berghoff et al., 2013
Toresson et al., 2023

Feces

Dysbiosis index
50%
57%
80%

Vecchiato et al., 2025
Galler et al., 2022

Minamoto et al., 2019

Calprotectin 50% Otoni et al., 2018



ABNORMALINTESTINALFUNCTIONIN A SUBSETOFDOGSWITHCE

Å Carbohydrate metabolism

Å Glycolysis

Å Pentose phosphate pathway

Å Lipid metabolism

ÅAmino acid metabolism

ÅAromatic amino acid 

ÅRedox homeostasis

Honneffer JB, Texas A&M University dissertation 2015
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Healthy dog                            Dogs with CE





glucose

Hypothesis: malabsorption is a major pathway in CE

Disrupted 
mucous 
layer

Shortening villi 
leading to 
malabsorption

More 
permeable 
intestine 
barrier

gas

Intestine in chronic enteropathy



Fecal microbial composition (shotgun sequencing)

HC
Dogs with CE 
 normal dysbiosis index
 increased dysbiosis index


