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6I DISEASE: WHAT’S THE SILVER BULLET

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

‘ GI DISEASE: WHAT'S THE SILVER BULLET?)

Immunosuppression
Indicated for IBD/IRE




GI DISEASE: WHAT'S THE SILVER BULLET?

=Microbiome support/restoration
= Acute enteropathies
= Chronic enteropathies

Food-responsive enteropathy

Antibiou'c—responsivé enteropathy
(dogs)

CHRONIC 1 3

Immunosuppressan responsh;e
INFLAMMATORY enteropathy IRE/IBD/SRE

ENTEROPATHIES T == =

Protein-losing enteropathy

ona o

Refractory enteropathy

GI DISERSE: WHAT’S THE SILVER BULLET

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




6I MICROBIOME SUPPORT

[
Prebiotics,
Microbiome probiotics
and fiber
[ Il 1
[
lComponems l Function l Sources Indications lExpectalbns

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

=Trillions of bacteria

MICROBIOME =Most are strict or facultative anaerobes




THE GI MICROBIOME

= The microbiome is a metabolic organ
= Fermentation of dietary molecules
= CHO'’s (esp soluble fibers)
= Proteins POSTBIOTICS

= Fats

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

= Strengthen tight junctions
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POSTBIOTICS THAT THE GUT LOVES

- Shortchain fatty acids (SCFA)
= Indole
=Secondary bile acids
= Neurotransmitters
= GABA
= Serotonin
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SHORT-CHAIN FATTY ACIDS

= Acetate

TRBLE 1,VET CLIN PATH
ANRLYSIS OF THE GUT
MICROBIOME IN DOGS AND CATS
VET CLIN PATHOL 2022 FEB: 50
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DYSBIOSIS

Raecalibacterium,
Fusobacterium,

« i.e.decrease in SCFA producers
C. hiranonis, Blautia and
Turicibacter decreased

Increase inabundance of
facultative anaerobic
bacteria of family « Streptococcus and E coli increased
Enterobacteriaceae is
the hallmark of dysbiosis
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Ant Ccs

WHAT CAUSES

DYSBIOSIS

Hypomotility
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WHY DO WE CARE??

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 dinical disease

* Gland beyond
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Effects of metronidazole on the fecal miczobiome and
metabolome In healthy dogs

— Dy 0 — — Doy 7 —— Doy 14— — Doy 28— — Doy 2
Groups 2 and 3 metonidazole)

HOW DO YOU PRACTICALLY
ASSESS THE MICROBIOME?

=Fecal smear/cytology?
=Fecal culture?

m Low normal cobalamin

* Malabsorption in the ileum
« Dysbiosis

COALENDY D e )

FOLATE

* Malabsorption in the duodenum
« Dysbiosis

mm Increased folate ]

* Dysbiosis
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DYSBIOSIS INDEX

Poop Diary
Tpa—— = qPCR approach offered by Texas AMGI 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
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= Chronic metronidazole for diarrhea
= >] year

= Prednisone trial
= Recent weight loss

= Endoscopy
= Moderate IBD




Test Reference Interval Result
TLI Fasting 1050 pe/l. 358 g/l
Interpretation: Result Is within the reference interval.

Pancraatic Lipase Immunareactivity Fasting 5200 pgiL a3pgit
Interpretatian: Result within the reference interval. It

is unlikely that this dog has dinically relevant

pancreatitis. Investigate for other diseases that could

cause the clinical signs observed,

Cobalamin Fasting. 251508 g/l 200 g/t
Interpratation: Congistent vith distal srmallintestinal disease, EP| of

small intestinal bacterial overgrowth. Check canine TLI to rule out

EPI. Consider oral or parenteral cobalamin

information

Folate Fasting 77244 pgiL spg/t
Intarpretation: Decreased serum folate
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REVISITING 6I THERAPEUTICS

§ The microbiome influences/determines the health of the GI tract

E The microbiome regulates the GI immune system

y Treatment of dysbiosis is a strategy for GI disease




THERAPEUTIC STRATEGIES

= Diet
= Prebiotics
=Soluble fiber
=Fermentation —
BENEFICIAL POSTBIOTICS
= Probiotics
= Fecal transplantation

PREBIOTICS

What are they?

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

+ Rrmented by the host microbiota

* Yield short-chain fatty acids that nourish the GI tract

‘Why should I use them?

« Promotes growth and metabolic activity of healthy microbiome
« Long-lasting effect onthe microbiome

{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




PRE+PROBIOTIC
POWDER

e

Nutri-Vet
Pre & probioti

0TC OPTIONS??
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INDICATIONS FOR PREBIOTICS

Chronic Antibiotic- Hospital/stress
Acute diarrhea S enteropathies [ associated | -associated
B diarrhea diarrhea

‘ |
Constipation g Gastric stasis *)“
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PROBIOTICS

What are they? g

« 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?
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DOSING

l Acute l N
enteropathy Chronic enteropathy
: I —
12 leeks
weeks to Guided by ???
month:
V—l—\
Dysbiosis | | Clinical |
index signs
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PROBIOTIC SOURCES
& 0 X
<
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= Veterinary Products
= FortiFlora SA*: Enterococcusfaecium;1 x 108
FU/g
= Proviable Forte*:7 strains; 10 x 109 CFU/capsul
= Visbiome Vet: 8 strains; 112.5 x 109 CFU/capsul

PROBIOTICS_ = Mycequin*: Saccharomyces boulardii; 5 billion
CFU/capsule

STRAINS AN D = Pro-Pectalin*: Enterococcus faecium;
GMNS 6 x 1079 CFU / tablet

= Diets

*Contains a prebiotic
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Ingredients per Capsule:

Ingredients per Paste:
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- = MYCEQUIN: A DIFFERENT TAKE ON PROBIOTICS

= A yeast, Saccharomycesbouardii
= 5 billion CFU/capsule

m y Ce q U i n = Contains beta-glucan polysaccharide, a soluble

fiber
TARGETED PROBIOTIC . i 5
bl Improves gut immunity
Each Capsule *May be given concurrently with an antibiotic
Contains: NMIAI'

N
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Chronic Antibiotic- Chemotherapy- [l Hospital/stress
Acute diarrhea [ O s induced induced associated
P diarrhea diarrhea diarrhea
ﬂ =

INDICATIONS FOR PROBIOTICS
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DO THESE PRODUCTS WORK??

= Research is increasing
= Controlled prospective trials are ongoing
= Products have improved

* Results are promising
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Comparison of Microbiological, Histological, and
Immunomodulatory Parameters in Response to
Treatment with Either Combination Therapy with
Prednisone and Metronidazole or Probiotic VSL#3
Strains in Dogs with Idiopathic Inflammatory Bowel
Disease

Giacomo Ressi', Graziano Pengo’, Marco Caldin’, Angsla Palumba Piccionalla’, Jérg M. Stainer’,
Noah D. Cohen®, Albert E. Jergens®, Jan 5. Suchodolski'

Conclusion: A protective effectofVSL3srins wes observed i dogs with 18D, wth a signifcant foicdand
istological scores and a dcrease n (D3 Tel infitat h ofregultory
Tocell markers (FoxP3+ and TGF-fi4], specifically observed in the probiotic-treated group and not in animals receiving
combination therapy. A normalization of dysbiosis after lang-term therapy was obsenved in the probiatic group. Larger
scale studies are waranted to evaluate the cinical efficacy of VSL#3 i canine IBD.
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Effect of probiotic treatment on the clinical Conclusion
course, intestinal microbiome, and toxigenic
Clostridium perfringens in dogs with acute
hemorrhagic diarrhea micrtkiorne. Dogs i aseplc AHDS showea epd deerese ol el oain genes and st
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¥ tronticrs

Effects of Synbiotics on the Fecal
Microbiome and Metabolomic
Profiles of Healthy Research Dogs
Administered Antibiotics: A
Randomized, Controlled Trial

CONCLUSIONS
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Randomized, controlled, crossover trial of prevention of
antibiotic-induced gastrointestinal signs using a synbiotic
mixture in healthy research dogs

Jacqueline C. Whittemore! © | Tamberlyn D. Moyers® | Joshua M. Price®

Conclusions and Clinical Importance: Enrofloxacin/metronidazole administration is
associated with a high frequency of AAGS. Synbiotic administration decreases food
intake derangements. The presence of milder AAGS in period 2 suggests that clinical
effects of synbiotics persist >9 weeks after discontinuation, mitigating AAGS in dogs
being treated with antibiotics followed by placebo.
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- metabolites MODP1,

Effect of a Multistrain Probiotic on Feline Gut Health through
the Fecal Microbiota and Its Metabolite SCFAs

Yifel L1, liyas Al %, Zhigi Lei |, Yanan L1, Min Yang *©, Caixia Yang ' 3ad Lian Li 1=
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Advances in Small Animal Care 3 (2022) 95-107

ADVANCES IN SMALL ANIMAL CARE

Modifying the Gut Microbiota - An
Update on the Evidence for Dietary

Interventions, Probiotics, and Fecal
Microbiota Transplantation in Chronic
Gastrointestinal Diseases of Dogs and Cats

Silke Salavati Schmitz, Or med vet,
Hoaptal for Semel Anims, Foysl (DeK) Scho
Easler Bush, Mdolien EHZS 9RG. Unilsd 1

Saccharomyces 110" cfuiday 6 treated,
bouiardi 7 placebo
(al on other
‘treatments) (D)

LABmishre M2 1P kg ested. 12 plensbo el on
*de Simone™ ! s testment) 1)
formigten

ECVIM-CA, FHEA, PhD, Fi
tenrary Studias, Collage of Medcne and

6. Linkersty of Ednbugh,

IRE with or
without PLE

» CCECAI improved signifi-
cantly more in dogs receiving
§ boulardi compared with
placebo on day 43 and day 60

+ Stool frequency was signif-
cantly reduced in the S bou-
fardif group on days 30, 45,
and 60

o In the subgroup of PLE dogs,
serum albumin was >2 g/dLin
3/3 dogs in the reatment and
2/3dogs in the placebo group

IRE » Total number of mucosd
bactera increased in probi-
slizgun

» Incregsed Lactabacilts 50p.,
decraased Biidobaciena spp.

o Intestinal tight jnction pro-

ins up-egulaied Q
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RETHINKING FIBER

Another way to
modulate the
microbiome




TYPES OF FIBER

oluble

+ 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
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JAVMA YAVMA

Dietary fiber aids in the management of canine and
feline gastrointestinal disease

Dietary Solubility
Fiber Sources o =
Fractose, Gaiacsans,
Morrars, Wciages.
Wigh | Aevle pecin, Gins e,
Guaar gum, Gum aratsc.
5oy feer Agple pomace
z Carot pomace. Citus pectin
2 pre
§ Grapa pomace, Best pulp, Corn bran
2 | Moderats Pocin, Flasssd Tomatopomace, | Pea be, ica bran
s Peahuts So hls. Whest brans.
- Wt mi
Hemestuse.
Low Patactio Celukme, Sof hls.
Paytian uts
Sower hits
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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




FIBER TRIALS: RECOMMENDRTION%‘;-

*Keep it as a treatment option for GI disease -; 3 é'

= 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
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DOSING FIBER

Start low and increase

dose every 1-2 weeks

to avoid adverse side
effects/assess response

Y teaspoon BID to 3
TBS BID,depending on
size




CASE EXAMPLE

» Sadie, 5 year old female, spayed
Shih Tzu

= Presented on ER over weekend for
mild AHDS

= Treatment: IV fluids, maropitant,
pantoprazole

» Loose stool continued on Day 4
= Case rounds: “Add some

metronidazole?”

= “Noooooooooooo™
= RortiFlora added

= Discharged Day 5 with improved
fecal consistency

CASE EXAMPLE

= Leo, 8 year old MN DSH with IBD
= Primarily small bowel diarrhea

diets

= Continued weight loss and progressive anorexia
= Added Biome diet

- Ty pr i ine, various
hydrolyzed and novel protein

* Obtained remission for years
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CASE EXAMPLE

= Hartley, 2 year old FS GSD

= Intermittent small diarrhea since 8 months old




CASE EXAMPLE

= Initial remission with Biome® diet
= Flares controlled with Visbiome Vet®

= Later required endoscopy and was diagnosed
with IRE

= Started on steroids and chlorambucil
= Flares controlled with fiber

NORM

Norm is a 6 year old, male neutered, Standard Poodle that presented to MSU-CVM's Small Animal Emergency Service on 3/29/23 for chronic
diarrhea and weight loss. According toweight tracking fromNornis owner, Normhas lost~14Ibs. Heis currently being fed Purina HA
Vegetarian (6 cups/day) and has been eating it for 34 weeks. He has also been receivingTylan powder (1/4th sp BD) for 34 weeks. No
response has been noted. Normeats all the food offered tohim buthas historically beendescribed as being a picky eater. Normis notgive

ofher than his prescribed diet Prior toNorrds weight loss, he was being fed a Purina adult dog diet butat the anset of his G
problems, hewas putonGl Biome with noimprovement seen. He has alsobeen givenmetronidazole and predrisone (10mg table) with rv
response.

Mrs. Marks described Nornis diarrhea as initally being mucoid but then becoming highlighter yellow with soft serve ice cream consistency
He'has diarrhea 67 times per day withabout 2 piles of diarrhea produced per incident Noblood in the diarrhea has been observed.
Norm does drinklarge quantities of water and has started todevelop hair loss. No incidents of voniting have occurred.. He has been tested
for Addison's Disease and Histoplasmosis with both found. to be negaative.

-
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NORM

Metronidazole and Clavamox x 4 weeks
Concurrent Proviable Forte

Marked improvement in stool

NORM

Fecal Transplant (1)
Long-term Proviable

Currently normal!

SUMMARY

Knowledge of the microbiome has changed GI medicine

Microbiome supportis a treatment strategy for dcute and
chronic GI disease
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THANKYQU!! -Nuwamex

=asullivant@cvm.mss tate.edu
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