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Diet
Helpful for acute enteropathies
Curative for FRE
Helpful/necessary for IBD
Necessary for PLE



GI DISEASE: WHAT’S 
THE SILVER BULLET
Antibiotics
Limited indications
Disrupts microbiome



 Immunosuppression
 Indicated for IBD/IRE
GI Lymphoma



Microbiome restoration
Acute enteropathy
ALL chronic enteropathies
Chronic pancreatitis



Microbiome restoration
Antibiotic-associated diarrhea
 Stress-associated diarrhea
Dysmotility
Bile acid diarrhea
Glucose regulation
Cardiovascular health
Dermatological health
Urinary health
Neurological health 



 An unhealthy microbiome 
leads to local and systemic 
inflammation 





Microbiome

Components Function

Prebiotics, 
probiotics 
and fiber

Sources Indications Expectations



THE GI 
MICROBIOME

Normal enteric flora of bacteria, 
yeast, fungi, viruses, protozoa that 
maintains GI health and function

Trillions of bacteria

Mostly anaerobic bacteria



• Increasing in number from stomach to colon 
• Trillions in numbers

Bacteria differ in segments

Small intestine: aerobic and anaerobic mix

• Main site of fermentation of certain dietary substrates by 
the microbiota

Large intestine: anaerobic 



Consists mostly of strict or facultative 
anaerobic bacteria

Major phyla 
 Firmicutes
 Bacteroidetes
 Fusobacteria
 Proteobacteria
 Actinobacteria 

Dogs vs cats



 Less in the literature compared to dogs

Dominated by Firmicutes, then 
Proteobacteria, Actinobacteria, Bacteroidetes, 
and Fusobacteria 



 The microbiome is a metabolic organ
 Fermentation of dietary molecules
CHO’s (esp soluble fibers)
 Proteins
 Fats

 Production of substances beneficial to health of the the hosts 
Host and immune-system interaction

POSTBIOTICS



Modulation of immune system
• Production of local antibodies 
• Differentiation of Th cells 

precursors
• Epithelial barrier
• Development and response of 

GI immune system

Defense against 
intestinal pathogens 

(antibacterial/
antifungal)

GI Motility

Provision of vitamins 
and nutrients
• B12, folate, Vitamin K

Essential digestive 
functions

Fermentation of 
substrates to produce 

beneficial 
POSTBIOTICS



POSTBIOTICS (THAT THE GUT LOVES)
 Part of the metabolome 

 Produced by the fermentation of 
carbohydrates (esp. soluble fiber) 
protein, and fats

Numerous benefits to the host
 Immunomodulatory
 Anti-inflammatory
 Regulation of gut motility
 Anti-diarrheic effects
Mucin secretion



 Short-chain fatty acids (SCFA)

 Indole 

 Secondary bile acids

Neurotransmitters
GABA
 Serotonin



 Acetate
 Propionate
 Butyrate
Major energy source of colonocytes







POSTBIOTICS

 Indole is converted from tryptophan 
by intestinal bacteria 
 Immunoregulation
 Anti-inflammatory 
Mucin gene expression
 Strengthens tight junction resistance



Secondary bile acids
Bacterial conversion of primary 

bile acids to secondary bile acids

Neurotransmitters 
Serotonin

GABA 







A shift or a change in the microbiota that changes its function.

 



• i.e. decrease in SCFA producers

Faecalibacterium, 
Fusobacterium, 

C. hiranonis, Blautia and 
Turicibacter decreased

• Streptococcus and E coli increased 

Increase in abundance of 
facultative anaerobic 

bacteria of family 
Enterobacteriaceae is 

the hallmark of dysbiosis



WHAT CAUSES 
DYSBIOSIS

Antibiotics

Proton-pump inhibitors

Chemotherapeutics

Inflammation

Structural changes

Maldigestion

Decreased perfusion 

Anorexia

Hypomotility



Dysbiosis signals an unhealthy GI tract 

• Other organ systems are impacted

We want to minimize GI inflammation and dysfunction 

Dysbiosis therapy may improve acute and chronic clinical disease

• GI and beyond





Fecal smear/cytology?

Fecal culture? 



COBALAMIN AND 
FOLATE

• Malabsorption in the ileum
• Dysbiosis

Low normal cobalamin

• Malabsorption in the duodenum
• Dysbiosis

Low folate

• Dysbiosis

Increased folate



 qPCR approach offered by Texas AM GI Lab

Mathematical algorithm that denotes the 
abundance of bacterial taxa and total bacteria

 A higher DI indicates lower microbial diversity

DI > 2 = dysbiosis

DI 0-2 = equivocal/ minor shifts 

DI <0 = “normal” microbial diversity



 https://vetmed.tamu.edu/gilab/service/
assays/canine-microbiota-dysbiosis-
index/



The microbiome influences/determines the health of the GI tract

The microbiome regulates the GI immune system

Treatment of dysbiosis is a strategy for GI disease



Healthy Microbiome=Healthy Gut



THERAPEUTIC STRATEGIES 

Diet
Prebiotics
Soluble fiber
Fermentation → 
  BENEFICIAL POSTBIOTICS

Probiotics
Fecal transplantation



PREBIOTICS 

• Non-digestible food substances, usually SOLUBLE fibers, that 
promote the growth and replication of existing beneficial 
microbiota

• Fermented by the host microbiota
• Yield short-chain fatty acids that nourish the GI tract 

What are they?  

• Promotes growth and metabolic activity of healthy microbiome
• Long-lasting effect on the microbiome

Why should I use them?  



PREBIOTICS
Sources

Pectin, FOS, MOS, GOS, fructans, inulin, chicory, lactosucrose, 
oligofructose, beet pulp, flaxseed, crushed pecan shells, pressed 
cranberries, citrus pulp
Diets
Synbiotics (Probiotic + Prebiotic)
 Proviable Forte®
 FortiFlora SA®
 ProPectalin®
OTC products



Acute diarrhea Chronic 
enteropathies

Antibiotic-
associated 
diarrhea

Hospital/stress
-associated 

diarrhea

Constipation Gastric stasis Ileus



What are they?  

• Live “good” bacteria (or yeast) that are 
supplemented or added to diets

• Colonizes the gut in 1-2 days
• Give bacterial probiotics 4 hours apart 

from antibiotics
Why should I use them?  

• Confers similar benefits as the healthy 
microbiota

How long should I give them?



Acute 
enteropathy

1-2 
weeks

Chronic enteropathy

Weeks 
to 

months
Guided by ???

Dysbiosis 
index

Clinical 
signs



Veterinary 
Products 

OTC Diets



FortiFlora SA*: Enterococcus faecium ---- 1 x 10^8 CFU/g
Proviable Forte*: 7 strains------------------- 10 x 10^9 CFU/capsule
Visbiome Vet: 8 strains----------------------- 112.5 x 10^9 CFU/capsule
Mycequin*: Saccharomyces boulardii-----5 billion CFU/capsule
Pro-Pectalin*: Enterococcus faecium------6 x 10^9 CFU / tablet

Diets

*Contains a prebiotic







 Kaolin

 Pectin

 FOS

 Probiotic strains (7)







 A yeast, Saccharomyces boulardii

 5 billion CFU/capsule

Contains beta-glucan polysaccharide, a soluble 
fiber
 Improves gut immunity

May be given concurrently with an antibiotic



Acute diarrhea Chronic 
enteropathies

Antibiotic-
induced 
diarrhea

Chemotherapy-
induced 
diarrhea

Hospital/stress-
associated 
diarrhea

Constipation AHDS Parvovirus Dysmotility



DOES ANY OF THIS WORK??

 Research has increased

 Controlled prospective trials are ongoing

 Products are improved

 Results are promising







 Effects of Concurrent Ronidazole and 
Probiotic Therapy in Cats 
with Tritrichomonas Foetus-Associated 
Diarrhoea
 Stephanie M Lalor and Danièlle A Gunn-
Moore
 Royal (Dick) School of Veterinary 
Studies, Division of Veterinary Clinical 
Sciences, The University of Edinburgh, 
Scotland, UK









Another way to 
modulate the 
microbiome



Insoluble

• Non or poorly fermentable
• Little to no yield of postbiotics
• Promotes motility and bulkier stools

Soluble

• Usually fermentable 
• Yield SCFA and other beneficial postbiotics
• Soluble fibers are PREBIOTICS



Most diets have 
insoluble or 

soluble fiber or a 
mixture of both

Amount of added 
fiber is also 

variable

Normal: <5% dry 
matter

Mildly increased: 
5-10% dry matter

Moderately 
increased: 10-

15% dry matter

High fiber: 15-
30% dry matter

High fiber diets 
usually have 

mostly insoluble 
fiber

DIETS AND FIBER



INTERPRETING FIBER 
CONTENT IN DIETS
Guaranteed Analysis found on 

food labels is not helpful for 
determining how much soluble 
and insoluble fiber is in the diet

Crude fiber only considers 
insoluble fiber

 Total Dietary Fiber provides 
both insoluble and soluble fiber 
content





 Keep it as a treatment option for GI disease
 Especially large bowel
 Especially prebiotic (soluble) fibers

Consider fiber before trying a GI antibiotic 

 Start with a mixture of insoluble and soluble fiber for colitis

 Add fiber slowly to limit diarrhea



Start low and increase 
dose every 1-2 weeks 
to avoid adverse side 

effects/assess response

¼ teaspoon BID to 3 
TBS BID, depending on 

size





Administration of a fecal suspension from a healthy individual into 
the GI tract of an individual with colonic disease
Goal: reintroduction of a complete, stable microbial community 
aimed at repairing the disrupted native microbiota to correct 
underlying microbial imbalances

May need to be repeated multiple times

Indications:

• Life saving for humans with C.difficile
• IBD
• Antibiotic responsive diarrhea/enteropathy
• Dysbiosis of any cause
• Parvovirus!



Knowledge of the microbiome has changed GI medicine

Dysbiosis causes GI inflammation  

Microbiome support is a treatment strategy for acute and 
chronic GI disease



Nutramax
Audience
 asullivant@cvm.msstate.edu
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