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NUTRITION NOTES

Probioti

GO FOR THE GUT Probiotics,
prebiotics, and synbiotics have
shown beneficial effects on
some gastrointestinal disorders
in various clinical trials.
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Probiotics are defined by the World Health
Organization (WHO) as live microorganisms, which
when administered in adequate amounts confer a
health benefit on the host.! Prebiotics are nondigestible
food ingredients that are added to diets or used as
supplements to modulate the growth or metabolic
function of resident intestinal bacteria. Synbiotics are
commercially available products that contain both
probiotics and prebiotics. This article discusses each of
these products and their roles in promoting the
intestinal health of dogs and cats.

The gastrointestinal (GI) tract of animals harbors
various microorganisms along with their collective
genomes.>* The estimated total microbial load in the
intestine is approximately 100 trillion microbial cells,
representing approximately 100 times more microbial
genes than the host genome. Microorganisms within
the intestines interact with the host in a mutualistic
relationship, providing many metabolic functions.*
Therefore, a balanced intestinal microbiota provides
various benefits for host health. Just a few examples are
the production of vitamins and other nutrients,

immune system modulation, neurodevelopment, gut

epithelial health, and protection from enteropathogens.
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Shifts in the populations of intestinal bacteria (defined
as intestinal dysbiosis) disturb intestinal metabolic and
immunologic homeostasis, negatively affecting the host.”
Therefore, treatment strategies aimed at beneficially
modulating microbial populations may be of therapeutic
benefit.® Clinical studies reported in the literature have
demonstrated that administration of specific probiotic
strains can be useful in the prevention and/or treatment
of specific intestinal disorders ( ).

Probiotics

The WHO definition of probiotics stresses that health
benefits need to be demonstrated before a strain of
bacteria can be designated as a probiotic. In the U.S.,
the Food and Drug Administration does not regulate
probiotics; therefore, no governing agency oversees the
label claims of probiotic products. The most commonly
used probiotic strains in commercial products are lactic
acid—producing bacteria (e.g., Lactobacillus,
Enterococcus, Streptococcus, and Bifidobacterium species),
which have traditionally been associated with health
benefits. However, clinical studies have also
demonstrated health benefits from other
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microorganisms, including specific strains of Escherichia
coli® and yeasts (e.g., Saccharomyces boulardii),”'*
which are also commercially available as probiotics.

Mechanisms of Action

The health effects of probiotics are strain-specific; every
probiotic strain may have unique functional and
immunologic characteristics and, therefore, potentially
a different mechanism of action. To select a probiotic
product for clinical use, it is crucial to know its
mechanisms, which probiotic strains it contains, and
whether there is scientific evidence that these particular
strains have shown beneficial effects for the targeted

disorder (e.g., acute diarrhea, chronic enteropathy).”'%"

A common indication for probiotic use is modulation
of the intestinal microbiota. However, recent studies
have shown that because the amount of probiotic
bacteria given is very small compared to the number of
resident intestinal bacteria, probiotics do not induce
major changes in intestinal microbiota.'®

The specific mechanisms of action of probiotic strains
remain poorly defined, especially in clinical settings.
Because most studies have evaluated mechanisms of
action in vitro, a direct comparison cannot be made to
clinical settings; however, studies can suggest potential
clinical benefit. For example, some probiotic strains are
immunomodulatory and stimulate the release of
anti-inflammatory cytokines or enhance production of
immunoglobulin A.'” Other strains may improve
intestinal mucosal barrier function and reduce “leaky
gut.”!” Some strains may also reduce growth of
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enteropathogens because of their secretion of
antimicrobial peptides.'

Considerations for Use

The most promising applications for probiotics are
treatment of acute uncomplicated diarrhea, prevention
of stress diarrhea, prevention of antibiotic-associated
GI signs, and adjunct therapy for chronic enteropathies
( ). Probiotics need 1 to 3 days to colonize the
intestines.'” When the goal is prevention of stress-
related diarrhea (during periods of weaning, boarding,
or traveling or for working dogs), prophylactic
administration of a probiotic a few days to weeks ahead
of the event may increase success. Similarly, if the goal
is prevention of antibiotic-associated GI signs,
administering probiotics a few days ahead of a
procedure will increase success.

Probiotics, like any other bacteria, can be either
susceptible or resistant to concurrently administered
antibiotics. For the prevention of antibiotic-associated
GI signs, antibiotics and probiotics should be
prescribed concurrently. It is worthwhile to contact the
manufacturer to obtain information about the
susceptibility patterns of their products. If this
information is not available, probiotics and antibiotics
should be administered at least 4 hours apart to avoid
inactivation of the probiotic. A useful property of yeast
probiotics is their natural resistance to antibiotics;
therefore, administration of yeast does not promote
antimicrobial resistance and can be administered at the
same time as antibiotics.

Clinical Studies Reporting Beneficial Effects of Commercially Available Probiotics

Yeast probiotic,

7 adjunct to standard therapy
8 Single-strain probiotic
9 High-potency multistrain

probiotic
High-potency multistrain
10 probiotic, adjunct to

prednisone therapy

n Synbiotic

12 Synbiotic

Chronic enteropathy in dogs

Acute uncomplicated diarrhea in
sheltered cats

Acute hemorrhagic diarrhea in dogs

Chronic enteropathies in dogs

Chronic diarrhea in cats

Antibiotic-associated
gastrointestinal signs

Improved clinical activity index,
stool frequency, and stool
consistency compared with standard
treatment only

Significantly lower percentage of
cats having diarrhea lasting >2 days

Decreased fecal abundance of
Clostridium perfringens, quicker
normalization of intestinal microbiota

Improved intestinal barrier function

Significantly firmer stool character
after synbiotic use

Decreased hyporexia and vomiting
in healthy cats
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For proper immune stimulation, long-term
administration over weeks to months is probably
preferable.’” Long-term administration over several
months is also recommended for dogs and cats with
chronic enteropathy in order to elicit optimal benefits
for intestinal barrier function and immune
regulation.'®"?* Because probiotics will be eliminated
after administration ends, their health benefits will also
end at that time."’

Prebiotics

Prebiotics are nondigestible food ingredients that
beneficially affect the host by selectively stimulating the
growth and/or activity of one or a limited number of
bacterial species already resident in the colon.?! They
are primarily dietary fiber sources, such as
fructooligosaccharides, pectins, inulins, resistant
starches, B-glucans, and various others.?

As with probiotics, the desired outcome after giving
prebiotics is improvement of host health.?! However,
the specific aim of giving prebiotics is to promote
growth and function of the beneficial bacteria already
present in the gut. Intake of prebiotics can significantly
modulate the colonic microbiota by increasing the
number of specific bacteria and thus changing the
composition of the microbiota.” Prebiotics are
metabolized by the resident microbiota of the colon,
which, depending on fermentability, will result in the
production of the short-chain fatty acids butyrate,
propionate, and acetate.” These metabolites will diffuse
through gut enterocytes and provide either local effects
(e.g., enhance the intestinal epithelial barrier, decrease
pro-inflammatory cytokines, regulate intestinal
motility) or systemic effects (e.g., provide energy for
the host).?*» Apart from direct prebiotic effects, dietary
fibers can have additional functions in the GI tract.
Psyllium, for example, has water-binding and bile
acid-binding properties that improve fecal consistency,
increase the intestinal mucus layer, and have beneficial
effects on cell proliferation in the intestinal tract.”

Synbiotics

Some resident bacteria that thrive on prebiotics might
not have the same health benefits as exogenous
probiotics. Administering probiotics and prebiotics
together may enhance the potential for eliciting health
benefits, and some commercially available products
contain both probiotics and prebiotics. These
combinations are called synbiotics.
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Safety

Probiotics and prebiotics are generally safe for dogs and
cats. The most common side effects of prebiotics are
flatulence and abdominal discomfort due to increased
intestinal gas production. After receiving probiotics or
prebiotics, some animals may experience constipation
or loose stools, which may resolve after dose adjustment.
Similarly, some animals may initially experience
flatulence and/or looser stools for the first few days,
especially when given high-dose multistrain probiotics.
In such cases, reducing the dose for the first few days is
often sufficient to ameliorate these clinical signs, after
which the dose can be increased back to full.

Serious side effects are very rarely reported. A limited
number of case reports have shown that probiotics can
potentially translocate and cause septicemia in
hospitalized human patients,” but less is known about
their effects in veterinary patients. The author
recommends that probiotics be used with caution in
immunocompromised patients. However, clinical
studies have shown that probiotics can be used in dogs
with parvovirosis*® and acute hemorrhagic diarrhea.’

Quality

A major concern when using commercially available
probiotics is the product quality and its stability during
shipping and storage. To confer a health benefit,
probiotics need to be administered in certain amounts;
because these amounts were ideally demonstrated in
clinical studies in the target species, high-quality
formulations are crucial. Unfortunately, several studies
have shown that many probiotic products marketed for
veterinary use lack proper quality standards.?** Most
commercial product labels do not provide sufficient
information about the probiotic strain and amount,
and many also state incorrect scientific names and/or
incorrectly spelled names of the bacteria, indicating
potential poor quality control and making it difficult to
choose the appropriate product for clinical use. In
addition, several products contained fewer probiotic
organisms than were listed on the label.”?° Therefore,
the author recommends using probiotic formulations
produced by reputable manufacturers and that have
demonstrated a benefit in clinical studies ( ).

Probiotics are live microorganisms, prebiotics are



nondigestible food ingredients that support resident
intestinal bacteria, and synbiotics are a combination
of both.

When selecting a probiotic product for clinical use,
know its mechanisms, which strains it contains, and
whether it has been evaluated for the targeted disorder.
No governing agency oversees the label claims on
probiotics. Products are most likely to be of good
quality if they were produced by a reputable
manufacturer and underwent clinical study.

The most promising applications for probiotics are
treatment of acute uncomplicated diarrhea,
prevention of stress diarrhea, prevention of
antibiotic-associated GI signs, and adjunct therapy
for chronic enteropathies.

Probiotics are generally safe but should be used with
caution in immunocompromised patients.
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