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Abstract: Probiotics are common adjunctive therapy used in human and 

veterinary medicine, mostly intended for gastrointestinal diseases 

treatment or prevention. Lactic acid bacteria: Lactobacilli, bifid bacteria 

and enterococci and Saccharomyces boulardii, a subtype of the 

nonpathogenic yeast have been most frequently used as probiotic active 

ingredients. To become a recognized effective probiotic, a certain 

microorganism must fulfill many expectations, primarily the ability to 

survive gastrointestinal tract passage, adhere to epithelial cells and 

colonize intestines to present antimicrobial effect and inhibition of enteric 

pathogens. Prior to evaluation of clinical efficiency, it is advised to 

perform in vitro studies in order to identify potentially beneficial 

properties of probiotic organisms. An effective probiotic product could be 

of a great value in equine medicine, since both, adult horses and foals, 

frequently exhibit gastrointestinal problems. However, very little 

objective research has been carried out on the topic. The effectiveness of 

probiotic products in horses has been proven in very few studies and 

some presented serious adverse effects. Therefore, the benefits of 

probiotics use in equine medicine still remain undetermined. 
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Introduction  

Probiotics have become an attractive alternative or 
addition to usual therapies in both, human and veterinary 
medicine. Easily available, inexpensive and generally 
regarded harmless, they are often used as an adjunctive 
therapy in horses, to prevent or treat gastrointestinal 
diseases (Weese, 2003).  

Metchnikoff (1908) was the first to describe the 

potential effects of probiotics, noticing the link between the 

longevity of certain ethnic groups and their diet (fermented 

milk products). The author supposed that these products 

changed the intestinal microflora keeping a good balance 

between pathogenic and nonpathogenic bacteria and he 

defined probiotics as “live microorganisms, which 

exhibit a health promoting effect”. The term probiotic, as 

an antonym to antibiotic, was initially used to describe 

substances favoring the growth of microorganisms 

(Lilley and Stillwell, 1965). World Health Organization 

currently defines probiotics as “live (nonpathogenic) 

microorganisms that confer a health benefit to the host 

when administered in adequate amounts” (Schlundt, 2014). 

The term probiotic covers a great variety of 

microorganisms and is therefore inaccurate to ascribe the 

same characteristic to all probiotics “just as all 

antibiotics are not effective against all bacterial 

infections, all probiotics will not be effective for all 

conditions” (Weese, 2001). A lot is still unknown about 

the benefits and the mechanism of action or adverse 

effects, due to the general “paucity of objective research 

in veterinary medicine“ (Weese, 2001). Not surprisingly, 

probiotic treatment is therefore approached with 

skepticism by many authors (Berg, 1998; Weese, 2001; 

Weese and Martin, 2011).  
Most of the research on probiotic effects in human 

medicine suggests a range of potential health benefits, 
which could be used in veterinary patients as well (Wynn, 
2009). Among many validated useful characteristics, 
research most commonly acknowledges positive aspects 
in the treatment of acute and chronic diarrhea in children 
and adults (Isolauri et al., 1991; Guandalini et al., 2000; 
Gupta et al., 2000; Saavedra, 2000). 

Manipulation of the ecology of the gastrointestinal tract 
has powerful systemic effects (Wynn, 2009) and probiotics 
have, hence, found a significant place in food animal 
production (Zhao et al., 1998; Van Immerseel et al., 2006; 
Lallès et al., 2007). Used to prevent economic losses, 
probiotics help decrease shedding of enteropathogenic 
bacteria, such as Salmonella spp and enterotoxigenic 
Escherichia coli and possibly reduce symptoms and 
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duration of diarrhea (Zhao et al., 1998; Kyriakis et al., 
1999; Van Immerseel et al., 2006). Use of probiotics 
clearly enhances immune function and improves the 
outcome of the treatment of dogs and cats with certain 
gastrointestinal conditions. Particularly, studies in dogs 
and cats have proven several positive effects of 
probiotics on inflammatory bowel disease, diarrhea, 
pancreatitis and chronic renal disease (Wynn, 2009).  

In this review we gathered the available studies on 

various probiotic effects in equine medicine, in order 

to obtain a clearer picture of their use in 

gastrointestinal disorders.  

Probiotics 

Most commonly used probiotic products are Lactic 

Acid Bacteria (LAB), mainly lactobacilli, bifidobacteria 

and enterococci. Saccharomyces boulardii, a subtype of 

the nonpathogenic yeast Saccharomyces cerevisiae, is a 

yeast strain most commonly used and investigated for its 

probiotic properties (Fuller, 1991; Bleichner et al., 1997; 

Zbinden et al., 1999; Furr, 2014). Although their probiotic 

effects in horses are frequently observed, most yeasts act 

only as nutritional supplements (Weese, 2002a). 

Choosing a proper microorganism for probiotic use 

can be difficult, since probiotic properties are not 

demonstrated by all probiotic microorganisms. Even 

different strains of the same bacterial species, same bacteria 

in different species, or same animal species of different age, 

may not show the same beneficial probiotic effects 

(Gibson and Fuller, 2000; Kailasapathy and Chin, 2000; 

Weese, 2003). Therefore, all the potential probiotic 

organisms should be tested for their in vitro beneficial 

probiotic properties prior to in vivo studies (Gorbach, 

2000; Kailasapathy and Chin, 2000; Weese et al., 2003). 

Some authors (Gibson and Fuller, 2000; Saarela et al., 

2000) favor host species-specific probiotics, although 

across-species efficacy is proved for some probiotics 

(Lee et al., 2000). Others (Weese et al., 2004;  

Schoster et al., 2014) consider that probiotic strains 

should be selected based on their probiotic properties 

tested in vitro and not their origin. 
Every probiotic should possess some essential 

properties, which include characteristics that enable them 
to survive the passage through the gastrointestinal tract 
(Gibson and Fuller, 2000; Kailasapathy and Chin, 2000). 
The latter includes surviving acid and bile, which they 
would encounter in stomach and small intestine. 
Adhering to intestinal epithelial cells and colonization of 
the intestinal tract for some period is another desirable 
property. Moreover, producing antimicrobial factors and 
enteric pathogens inhibition may be critical for 
prevention or treatment of certain diseases. Other 
desirable properties of probiotics also include immune 
modulation, metabolic activities modulation and 
procarcinogens inactivation (Gibson and Fuller, 2000; 
Gorbach, 2000). At the end, probiotic organisms should 

not exhibit adverse effects, even when given at very high 
doses (Kailasapathy and Chin, 2000). 

Quality and Safety of Probiotic Preparations 

Several serious concerns regarding probiotic products 

are encountered due to quality issues, in both human and 

veterinary medicine (Hamilton-Miller and Shah, 2002; 

Weese, 2002b). Since they are considered food 

supplements, they do not undergo strict regulatory 

oversight (Reid, 2000), allowing for various products of 

poor quality to be put on the market. The research on 

veterinary and human commercial probiotic products 

showed some alarming results. A recent study evaluating 

veterinary preparations showed only 0.08% (2/25) of 

products to be acceptable, when considering labeling and 

content (Weese and Martin, 2011). Another study found 

only 43% of human products and 8% of veterinary 

products adequately labeled. Most had inadequate 

descriptions of the bacterial content, i.e. missing names, 

unspecified strains, spelling errors, nonexistent or 

incorrect names (Weese, 2003). Therefore, Weese (2003) 

proposed that every probiotic product label should 

declare the probiotic organisms to the strain level, spell 

them correctly and state the number of live organisms. 

However, very low levels of viable organisms, 

obviously less than claimed by the label and products 

containing other species of organisms, were commonly 

reported (Hamilton-Miller and Shah, 2002; Weese, 

2002b; Weese and Martin, 2011). Inadequate content of 

commercial probiotic formulations makes their efficacy 

unpredictable (Schoster et al., 2014). These studies 

emphasize the caution in commercial probiotic 

product selection, but also the importance of bacteria 

viability control in research studies. When purchasing 

and using a probiotic product most horse owners and 

veterinarians believe the worst consequence of using 

them is their ineffectiveness (Schoster et al., 2014). 

However, adverse effects of probiotic administration in 

horses have been reported in experimental studies, 

although their incidence was not recorded in retrospective 

studies (Ward et al., 2004; Weese and Rousseau, 2005; 

Schoster et al., 2015a). Particularly, a study by    

Ward et al. (2004) described a case of hives after 

administration of probiotic preparation in an adult 

horse. Two other clinical studies reported 

development of diarrhea in foals given probiotic 

products (Weese and Rousseau, 2005; Schoster et al., 

2015a). The number of reports on adverse effects in 

probiotic use in horses has to be observed considering 

little objective studies done on the topic. 

Some serious concerns have been raised, supporting 

the hypothesis that typical probiotic genera can act as 

potential reservoirs of resistance for food or gut 

pathogens (Gueimonde et al., 2013; Schoster et al., 

2014). Most of the available data on antibiotic resistance 
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are available for lactobacilli, which have been proven to 

transfer genes to different gram-positive bacteria, but 

also acquire resistance genes from them (Mater et al., 

2008). Due to their potential pathogenicity, antimicrobial 

resistance for clinically relevant antibiotics and in vitro 

evidence of enhancing adhesion of enteropathogens, 

enterococci also represent a serious safety issue and 

have, therefore, been avoided in studies considering 

potential probiotics in animals (Lund and Edlund, 2001; 

Rinkinen et al., 2003; Weese et al., 2004; Cebrian et al., 

2012; Gueimonde et al., 2013). 

Unwanted aspects of probiotic use were detected 

when a sterile bacterial supernatant of one LAB, a strain 

of L. salivarius, increased in vitro growth of Salmonella 

and Escherichia coli. The same process in vivo could 

cause great damage, another confirmation of the 

necessity for in vitro testing (Weese et al., 2004). 

Probiotics in Equine Medicine  

An effective probiotic product could be tremendously 

valuable in equine medicine, since horses frequently 

exhibit gastrointestinal problems (Fig. 1). Unnatural 

living conditions for most horses represent the greatest 

risk to their gastrointestinal health. Unabeling free access 

to grass and hay and overfeeding with rapidly fermenting 

carbohydrates exposes horses to colics or laminitis more 

then in open pasture conditions (Kronfeld and Harris, 

1997). Due to its’ sensitivity, specifics of equine 

gastrointestinal tract should be considered when choosing 

an appropriate probiotic preparation (Weese et al., 2004; 

Schoster et al., 2015b). In horses the treatment of the 

gastrointestinal tract by the recovery of microbiota may 

represent “the next frontier in equine gastroenterology” 

(Mullen et al., 2016).  

The large intestine of a horse is inhabited by diverse 

microbiota consisting of bacteria, protozoa and fungi 

(Weese et al., 2004; Al Jassim and Andrews, 2009; 

Schoster et al., 2013). Research on horses is crucial in 

determining the exact microorganisms that work as the 

core microbiota, keeping a balance against 

enteropathogens (Mullen et al., 2016). Every horse has a 

unique range of microorganisms acting as their 

microbiota, affecting the function of the digestive 

system, immune stimulation, pathogen protection and 

metabolism. Large variations of microbial populations 

along the gastrointestinal tract were present even in 

horses living in similar dietary and husbandry conditions 

(Schoster et al., 2013). The complex intestinal 

microbiota of healthy horses is dominated by the bacteria 

phylum Firmicutes, with 46-70% of identified 16S rRNA 

sequences in equine feces (Costa et al., 2012). This 

phylum includes the vast Clostridia class, containing 

various genera associated with gut health. Those could 

theoretically achieve better therapeutic modification of 

the microbiota (Schoster et al., 2013). An interesting 

finding, suggesting the importance of the Clostridiales 

order in the equine digestive tract proved their greater 

abundance in healthy as compared to diseased horses as 

Costa et al. (2012) found genera Trepidimicrobium and 

Clostridium to be more frequently determined in healthy 

horses (11% of sequences) in comparison to horses with 

colitis (5.5%). The same study found no difference in the 

Lactobacillales order, between healthy and diseased 

horses. The focus of probiotics studies in horses should 

be on the species with a greater influence on the 

gastrointestinal health (Schoster et al., 2014). 

Gastrointestinal dysbiosis is thought to be an important 

cause of various types of diseases in horses, emphasizing 

the potential therapeutic effect of gastrointestinal 

microbiota manipulation (Mullen et al., 2016).  

The natural colonization of the gastrointestinal tract 

in horses begins when foals, 2-5 weeks old, eat their own 

dams manure (Francis-Smith and Wood-Gush, 1977). 

This may suggests probiotics therapy should have great 

success in very young foals. However most of the studies 

done in foals of that age presented disappointing results, 

instead of preventing diarrhea, foals receiving probiotics 

were more likely to develop diarrhea, depression, 

anorexia and colic, requiring additional veterinary 

intervention (Weese and Rousseau, 2005; Schoster et al., 

2015a; 2015b).  

Clinical Indications for Probiotic use in Horses  

Various conditions have been proven to alter equine 

intestinal or fecal microbiota; colitis and colic, grass 

sickness, laminitis, antimicrobial administration and diet 

changes are just some of many (Garrett et al., 2002; 

Harlow et al., 2013; Costa et al., 2015a; 2015b). The 

changes occurring in the digestive tract of sick animals 

can be immense and understanding the impact the 

disease has on microbiota is essential (Costa and Weese, 

2012; Mullen et al., 2016). However, it is questionable 

whether administration of the currently available 

probiotics, with a limited number of bacterial strains, 

could have any effect whatsoever on the gastrointestinal 

disorders in horses (Schoster et al., 2014). 
Prophylactic use of probiotics could be helpful during 

times of high risk for the diarrhea development (diet 

changes, transportation, veterinary hospitals stay, minor 

surgical procedures, etc.). There is, however, a big 

difference in therapeutic pursuits in healthy animals in 

comparison to sick ones. Probiotics are needed mostly 

when disease occurs, but administering probiotic 

organisms together with other drugs can affect their 

survival in the gastrointestinal tract and make them 

completely ineffective (Weese, 2002a). That is why 

special attention should be paid on treatments requiring 

both, antibiotic and probiotic use, since they should 

never be administered concurrently.  
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Fig. 1. Profuse diarrhea in an adult horse 
 

In veterinary medicine fecal microbiota transplants 

have recently received renewed interest, for similar 

purposes as probiotic products. The efficacy of a fecal 

microbiota transplant in gastrointestinal disorders in 

horses is still not supported by scientific evidence and 

reports of its use in equine medicine are still just 

anecdotal. Good results of fecal microbiota transplant in 

other animals and humans have encouraged positive 

effects expectance in the treatment of acute and chronic 

diarrhea and inflammatory bowel disease in horses 

(Mullen et al., 2016). 

Clinical Studies in Adult Horses 

Objective clinical studies on probiotic efficacy in 
horses are scarce in comparison to a diverse range of 
specialized equine probiotic products available on the 
market (Weese, 2002b). Most of the microorganisms 
that can be found in these products have never been 
subjected to clinical studies and evaluation in horses 
(Weese and Martin, 2011). Horse owners are usually 
not informed about the details of such products and it 
would seem that purchasing an effective product is a 
matter of chance, given that they have most likely not 
been subjected to quality control and/or effectiveness 
testing (Weese et al., 2003; Weese and Martin, 2011). 

Moreover, the exact dose required to efficiently colonize 
the adult equine intestinal tract is still undetermined for the 
majority of probiotics (Weese, 2003). Most of the studies 
(Parraga et al., 1997; Kim et al., 2001; Ward et al., 2004; 
Desrochers et al., 2005) used dosing recommendations 
given by the product’s manufacturer. Assuming that the 
dosing can be embraced from those used in human 
medicine, dosing recommendations for horses have been 
adjusted by weight, although this is not manageable with 

all commercial probiotic preparations (Weese, 2001). 
Furthermore, studies using multiple dosage options 
are rare. An interesting study by Weese et al. (2003) 
showed better colonization results in foals treated with 
smaller doses, while adult horses showed proof of 
colonization only when given high, prohibited probiotic 
doses. When used in clinical studies it is mandatory to 
confirm the exact dosing by additional microorganisms 
viability control (Weese and Martin, 2011).  

Since some studies lack basic research principles like 

blinding, unequality between testing and control groups, 

unclear randomization, insufficient monitoring of 

animals and/or used probiotic products, their results 

should be regarded with caution (Schoster et al., 2015a).  

Clinical studies are mainly performed on healthy 
animals (Medina et al., 2002; Ward et al., 2004; 
Landes et al., 2008; Tanabe et al., 2014), but it is 
possible to foresee that probiotic preparations are more 
often needed for the sick animals. It is than questionable 
whether the same probiotic organisms have any 
beneficial effect on gut health at the time of microbiota 
dysbiosis, or whether they can cause greater damage in 
these cases (Weese and Rousseau, 2005). Clinical trials 
on unhealthy animals are far more demanding, 
although their findings would be of great importance 
in probiotic testing evaluation.  

Nosocomial infections caused by Salmonella 

shedding led to veterinary hospital closures causing great 

economic loses (Kim et al., 2001). It is, therefore, of 

high economic interest to reduce all the possible Salmonella 

outbreaks. Several clinical trials evaluated potential 

probiotic effects in hospitalized horses. Parraga et al. (1997) 

evaluated two different commercial probiotic preparations. 

One product contained Lactobacillus plantarum, L. 

casei, L. acidophilus and Streptococcus faecium and the 

other consisted of L. acidophilus, S faecium, 

Bifidobacterium thermophilum, B. longum. They were 

evaluated in 200 adult horses undergoing colic surgery. 

A more recent study evaluated the effect of one 

commercial product containing Lactobacillus lactis, 

Enterococcus faecium, live yeast cells and vitamins on fecal 

Salmonella shedding and clinical signs of the disease in 246 

colic patients (Kim et al., 2001). Results of both studies 

did not show any effect on fecal shedding of Salmonella, 

nor did they decrease the likelihood of postoperative 

diarrhea or shorten the duration of antimicrobial therapy 

or hospitalization. They assumed inadequate dose or 

treatment duration could be blamed for the futile results 

(Parraga et al., 1997). It was proposed that probiotic 

treatment could show better results in reducing fecal 

Salmonella shedding if used as a prophylactic treatment, 

prior to clinical manifestation of the gastrointestinal 

disease (Kim et al., 2001). A study by Ward et al. (2004) 

was the only one to show promising results on 

Salmonella fecal shedding reduction in veterinary 

teaching hospital. It included 130 horses without signs of 
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gastrointestinal disease and 68 of them received an oral 

gel product containing Lactobacillus plantarum, L. 

casei, L. acidophilus and Enterococcus faecium, 

reducing the incidence of Salmonella shedding by 

approximately 65% in probiotic treated group. The 

authors suggested that the potential preventive effects of 

probiotics were better evidenced than in previous studies 

since they received the probiotic treatment prior, rather 

than concurrently with antibiotic therapy and enrolled 

only horses without signs of gastrointestinal disease.  

An interesting study on a combined product of 

prebiotic, probiotic and psyllium showed improved fecal 
sand clearance in horses (Landes et al., 2008). The 
probiotic prebiotic product contained Saccharomyces 
cerevisiae, Lactobacillus acidophilus and Enterococcus 
faecium combined with 99.5% whole blond psyllium 
husk produced into a pellet was administered daily for 

35 days. Fecal collection and sand determination were 
done every day of a 7-day pretreatment period and for 
the first 14 days and the last 7 days of supplement 
treatment. An average fecal sand output was at least 2.5 
times greater during treatment, compared to the 
pretreatment period. The results suggest this product is a 

useful prophylactic treatment against sand enteropathy 
and sand colic (Landes et al., 2008). 

Despite some research have to be regarded with 
caution, there has been more available research on yeasts 
than on bacterial impact on equine microbiota and most 
of them with positive effects on equine gut health. Two 
studies on Saccharomyces cerevisiae influence on 
digestion and gut health showed promising results 
(Medina et al., 2002; Jouany et al., 2008). One study 
monitored S. cerevisiae impact on microbial profiles and 
fermentation patterns in the large intestine (Medina et al., 
2002) and the other was focused on digesta flow rate and 
apparent digestibility measurements (Jouany et al., 
2008). Both studies were done on 8 cecum- and colon-
fistulated horses, fed a high fiber or a high starch diet. 
Saccharomyces cerevisiae survived, but failed to 
colonize large intestine in both studies (Medina et al., 
2002; Jouany et al., 2008), although it reduced the 
decrease in pH and the after feeding increase in lactic 
acid in horses fed starchy diets. Furthermore, it also 
appeared to limit the extent of undesirable changes in the 
intestinal ecosystem of the horse when the small intestine 
was saturated with starch (Medina et al., 2002). 
Saccharomyces cerevisiae supplementation used in both, 
high starch and high fiber diets, significantly improved 
cellulose fraction digestibility (Jouany et al., 2008).  

A study on Saccharomyces boulardii administration 
in horses with acute enterocolitis showed significant 
decrease in the duration of watery diarrhea and the 
duration of gastrointestinal illness (Desrochers et al., 
2005). In this study 7 horses received the treatment and 
another 7 received placebo and no difference was found 
between these two groups in hospitalization duration, 
recurrence of diarrhea during hospitalization or disease 

outcome. Besides, it is also important to mention that all 
horses received standard antidiarrheic treatment for acute 
enterocolitis. A similar trial was conducted on 21 horses 
with antimicrobial-associated diarrhea (Boyle et al., 
2013). It proved the survival of S. boulardii in horses 
with gastrointestinal illness, “demonstrating that it can 
survive in the gastrointestinal tract of horses with 
intestinal pathology”. However, in contrast to findings 
by Desrochers et al. (2005), it did not prove that the 
treatment with S. boulardii had any impact on the 
duration of watery diarrhea.  

A double-blinded crossover study on combined 

product containing L. acidophilus and some yeast 

species, including S. cerevisiae and S. boulardii, 

prebiotics and biogenics used in healthy horses, resulted 

in improved intestinal health (Ishizaka et al., 2014). An 

oral liquid product of probiotics was administered to 10 

horses for 28 days and it increased L. acidophilus and S. 

cerevisiae levels in the gut and diminished the relative 

amounts of enter pathogenic bacterial DNA. The effect 

of the probiotic portion of this product could not be 

separately evaluated since it also contained prebiotics 

and biogenics (Ishizaka et al., 2014). Prebiotics 

consisting of short-chain fructooligosaccharides have 

been reported to be effective in reducing disruptions of 

the microbial populations in the equine hindgut 

(Respondek et al., 2008).  

The only study focusing on immune system response 

in horses tested a combined product of two organisms: 

Pediococcus acidilactici and Saccharomyces boulardii 

(Furr, 2014). An in vitro testing was followed by a 

clinical trial on 12 horses. Proliferative responses of 

cultured PBMCs, serum immunoglobulin concentrations, 

lymphocyte phenotype subsets, white blood cell count 

and vaccination response were observed in horses fed a 

probiotic product for 68 days. Outcomes of the study 

showed that the used probiotic had an effect on systemic 

immunity, specifically proliferative responses, 

immunoglobulin G concentrations and neutrophil 

numbers, however, most of the investigated effects did 

not show statistical significance (Furr, 2014). 

A study by Swyers et al. (2008) aimed at determining 
the effect of direct-fed LAB on digestibility and 
minimization of the acidosis development in horses 
whose dietary starch content was abruptly increased. The 
study showed only limited effects of single 
(Lactobacillus acidophilus) or mixed strain direct-fed 
lactic acid bacteria (consisting of Bifidobacterium 
bifidum, Enterococcus faecium, Lactobacillus 
acidophilus and Lactobacillus casei) on nutrient 
digestibility but none prevented acidosis. 

Clinical Studies in Foals 

Severe gastrointestinal diseases in neonatal foals are 

quite common and more than half of foals develop 

diarrhea in the first six months of life (Frederick et al., 
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2009). They are most commonly caused by Clostridium 

difficile, Clostridium perfringens, Salmonella spp, 

rotaviral infections, or can be multifactorial, but the 

etiology of the disease is undetermined in most of the 

cases (Netherwood et al., 1996; 1998; Frederick et al., 

2009). Hence, they represent an interesting research 

subject for probiotic effectiveness. Carrying out research 

studies on neonatal foals has great advantages; they are 

easily managed, simple to equalize in the research 

groups and the mares mostly foal in the same season of 

the year. Collecting a similar group of mature horses 

with the same disease in a short time period is hard to 

achieve. For example, a study done by Boyle et al. 

(2013) took over a two-and-a-half-year period in a busy 

equine veterinary hospital to collect a total of 21 adult 

horses with diarrhea. Anyhow, the results obtained in 

research on foals should not be applied to adult horses, 

due to the immaturity of the digestive tract in young 

animals (Weese and Rousseau, 2005).  

Lactobacillus rhamnosus strain GG, the mostly 
investigated probiotic strain in human medicine 
(Goldin et al., 1992), was evaluated by Weese et al. 
(2003) for its potential of the gastrointestinal tract 
colonization in horses. The study was done 
simultaneously in adult horses and foals and showed 
tremendous differences between mature and immature 
animals. Very low colonization abilities were shown in 
adult horses which received exceedingly high doses of 
the yeast, while foals showed very good response to 
colonization, lasting up to 9 days after administration of 
the last probiotic dose. The results concerning dosing in 
foals turned out opposite from expected, since higher 
fecal doses were found in the lower dose group of foals 
(Weese et al., 2003). There were no adverse effects 
noted in any of the animals, even in the high dose groups 
(Weese, 2003). The poor adaptation of LGG with the 
intestinal microflora of adult horses was attributed to its 
human origin (Weese, 2003). However, the good results 
achieved with the same bacterial strain in foals do not 
support this assumption. It is advised, though, to avoid 
LGG use in foals less than 24h old, because there is a 
possibility of interference with the passive transfer of 
maternal antibodies, since antigen transport in the 
intestinal tract causing the large molecular transport pores 
to close was described (Gorbach, 2000). Weese et al. 
(2003) concluded that “Lactobacillus rhamnosus GG 
cannot be considered an equine probiotic at this point” 
and suggested performing efficacy studies in foals since 
they showed adequate colonization of LGG in foals. 

Tanabe et al. (2014) evaluated an equine origin 

multistrain probiotic preparation by previously 

isolating commensals: Four Lactobacillus strains and 

one Bifidobacterium bacteria. The study evaluated the 

incidence of diarrhea in neonatal Thoroughbred foals, 

with a focus on the anti-inflammatory and the 

intestinal barrier–protective activities. Their results 

indicated intestinal function regulation and diarrhea 

prevention in treated foals. However, due to the 

limitations of the study (lack of blinding, unclear 

randomization and monitoring of the foals, unequally 

sized control group and no quality control of the 

administered probiotic), their results are somewhat 

questionable (Schoster et al., 2015a). 

A study using equine specific five strains 

Lactobacillus probiotic isolated from healthy horses 

suggested enhanced growth and decreased incidence 

of diarrhea in neonatal foals. Increased body weight 

was noted in foals at 2 to 4 weeks of age and a lower 

diarrhea incidence in 51.9% foals 2 to 3 weeks old 

(Yuyama et al., 2004). Opposite outcomes in neonatal 

foals were found in another study also using equine-

origin organism, Lactobacillus pentosus WE7   

(Weese and Rousseau, 2005). This probiotic organism 

was chosen as “subjectively superior” among 47 other 

LAB microorganisms isolated from horse manure and 

was first tested in in vitro conditions and subjected to a 

preliminary safety trial prior to the clinical study, showing 

promising beneficial effects in horses (Weese et al., 2004). 

But instead, the randomized controlled clinical trial on 

153 foals showed disappointing results. In fact, rather 

than preventing gastrointestinal disturbances, it caused 

diarrhea and even promoted the need for veterinary 

treatment (Weese and Rousseau, 2005).  

The same adverse effects were also presented in a 

study on clostridial fecal shedding in foals (Schoster et al., 

2015a). These studies raised serious concerns regarding 

the safety of probiotic preparations in foals. Probiotic 

effect on prevention of diarrhea and Clostridium 

perfringens and Clostridium difficile fecal shedding was 

evaluated in 72 healthy foals. Bacterial strains of 

Lactobacillus rhamnosus, Bifidobacterium animalis 

lactis and two strains of L. plantarum were administered 

to foals for 3 weeks and multiple fecal samples were 

collected. Even though in vitro activity of this probiotic 

showed good results, there was no influence on 

Clostridial fecal shedding in this study. The following 

study by Schoster et al. (2015b) included 38 foals from a 

previous study investigating the probiotics effects on the 

bacterial microbiota during and after administration. 

Insignificant differences in relative abundance of 

families and species in treated foals proved limited 

potential of the used probiotics for therapeutic 

modification of the gastrointestinal microbiota. 

Lactobacillus- and Bifidobacterium-based probiotics 

are currently considered ineffective in prevention of 

diarrhea in neonatal foals (Weese and Rousseau, 2005; 

Schoster et al., 2015a; 2015b), however further clinical 

studies on various probiotic microorganisms are needed 

to evaluate their properties in foals.  
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Conclusion 

Reviewing all the results on clinical use of probiotics in 

adult horses and foals, the benefits of their applicability still 

remain unclear. The effectiveness of probiotic products in 

horses has been proven in very few studies. The inability of 

the large intestine colonization after administration 

cessation and a demand for daily use do not favor 

prophylactic properties of probiotics in horses. It is 

recommended to perform in vitro studies to identify 

potentially beneficial properties of studied probiotic 

organisms, prior to evaluation of its' clinical efficiency, 

nevertheless, available commercial products that lack 

published safety and efficacy data should be avoided.  

The research done is still insufficient to properly 

evaluate probiotic use in horses, thus more studies, on 

different microorganisms, are paramount at this point. 
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