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Nutraceutical supplementation for equine gut health 
 
Equine gastric ulcers - risk factors, treatment and management: Although gastric ulcers have been 
recognized for centuries, it was in 1999 that the term equine gastric ulcer syndrome (EGUS) was 
introduced to better characterize and describe lesions in the terminal esophagus, nonglandular and 
glandular stomach, and proximal duodenum (1). EGUS is seen in all horse and breeds and is prevalent 
worldwide, leading to decreased productivity and economic loss to the horse industry. EGUS is seen in 
foals and adult horses and the relative risk for ulceration might increase with age in geldings, whereas 
stallions seem to be at greater risk than mares and geldings (2). The pathophysiology of EGUS remains 
poorly understood. Factors that have been proposed to contribute to spontaneous development of EGUS 
are breakdown of mucosal defense, bacterial colonization, stress, and inflammation (3). Horses are 
continuous gastric HCl secretors, and acid exposure is thought to be the primary cause of EGUS (4). A 
recent study found that horses have a lower pH in the proximal stomach during early morning 
(1:00–9:00 AM), which suggests a circadian pattern for gastric acid secretion (5). Prolonged exposure of 
the proximal stomach to a low pH environment is the likely cause of EGUS and is similar to 
gastro-esophageal reflux disease in humans. Several risk factors such as exercise intensity, intermittent 
vs continuous feeding, stall confinement, transport stress, and high grain diets have been implicated in 
EGUS development (6). 
 
Pain relief, healing, and prevention of secondary complications are the primary goals of anti-ulcer 
therapy and management recommendations in horses. The mainstay of pharmacologic treatment of 
EGUS is to increase stomach pH and suppress HCl acid secretion. Because of the high recurrence rate, 
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many studies suggest that effective acid control achieved by using drug substances, such as proton pump 
inhibitors and antacids, should be followed by nutritional and dietary management strategies to prevent 
ulcer recurrence (7).  Typical dietary management strategies include providing constant access to good 
quality feed to buffer gastric acidity, increasing fibre content in diet, keeping sweet feed to a minimum, 
and substituting grains such as oats and barley. Another complimentary approach could be to improve 
overall equine gut health by supporting the natural microbiota of the horse and improving immunity.  
 
Complimentary wellness towards improved equine gut health:  
Complimentary or alternative wellness is rapidly gaining popularity in the veterinary world. Recent 
research efforts are increasingly directed towards examining the effects of nutraceuticals or functional 
foods on health, wellness, and physical and cognitive performance. These products are typically single 
animal or plant components, or blends of such components that are believed to exert wellness benefits 
that cannot be readily attributed to classical nutrition. For instance, there are numerous products in the 
veterinary nutraceutical supplements marketplace aimed at reducing the negative effects of oxidative 
stress and inflammation that occurs as a result of high-intensity exercise training. Our proprietary blend 
composed of Trametes versicolor, Hericium erinaceus, Saccharomyces cerevisiae, Saccharomyces 
boulardii, bovine colostrum, yeast hydrolysate, fenugreek and probiotic strains – B. bifidum, B. longum, 
E. faecium, S. thermophilus, L. acidophilus, L. bulgaricus, L. casei and L. plantarum -aims to provide 
such a comprehensive health benefit when used as a supplement in equine feed. The various benefits of 
the major components are described below.  
 
Mushrooms: Mushrooms have a root layer called the mycelium. This network of roots in the ground 
allows them to share nutrients and fight bacteria and disease. Horses all over the world have been eating 
this powerful mycelial layer for centuries, every time they graze (13). Mushrooms offer multiple 
benefits, including strengthening and balancing the immune system, supporting the respiratory system, 
calming the nervous system, increasing endurance, preventing or minimizing tumors, healing the 
digestive tract, and balancing the endocrine system. Many mushrooms are adaptogens, which mean they 
help the horse’s body manage stress by supporting communication between the immune, endocrine, and 
nervous systems (14). 
 
Turkey Tail (Trametes versicolor) is a mushroom which is commonly used in horse supplements. In 
China it is called Yun Zhi, meaning “cloud fungus.” This warm and sweet mushroom builds immune 
function, strengthens the liver, and offers antibacterial and anti-inflammatory benefits to the digestive, 
urinary, and respiratory systems (25). In Asia, T. versicolor is studied widely for its support of cancer 
recovery. Widely available, turkey tail is an energy tonic and may be helpful to supplement where the 
horse has a chronic disease. The variety of beneficial effects of T. versicolor are attributed to the 
presence of β and α-glucans, powerful polysaccharides that support the immune system (15). Many 
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studies have confirmed that T. versicolor mushrooms have a significant effect on cancers and tumours, 
support a healthy gut and aid in management of ulcers. 
 
Mushrooms are rich in carbohydrates, like chitin, hemicellulose, β and α-glucans, mannans, xylans, and 
galactans, which make them the right choice for prebiotics. Prebiotics support the growth of natural 
microbial populations which could confer numerous benefits to the host (16). Hericium erinaceus is a 
Chinese mushroom with nootropic properties that is also known as Lion’s Mane. H. erinaceus renders 
changes in the composition and activity of the gastrointestinal tract microbiota that confer nutritional 
and health benefits to the host. Studies have shown that Lion’s Mane may stimulate the synthesis of 
Nerve Growth Factor (NGR), a protein that promotes the growth and normal function of nerve 
cells. Nerve health affects agility, coordination and speed which are vital to any horse, but particularly 
the equine athlete. Similar to T. versicolor, H. erinaceus polysaccharides possess various promising 
bioactivities, including antitumor and immunomodulation, anti-gastric ulcer, neuroprotection and 
neuro-regeneration, anti-oxidation and hepatoprotection, anti-hyperlipidemia, anti-hyperglycemia, 
anti-fatigue and anti-aging (17-24).  
 
Yeast products: Supplements containing mushrooms and yeast products (Saccharomyces species) are 
considered to confer anti-oxidative, anti-inflammatory and immune enhancing effects (10,11). An oral 
nutraceutical supplement containing Saccharomyces boulardii and whole dried mushrooms along with 
other additives such as flaxseed and melon-concentrate powder, when administered orally, was able to 
attenuate oxidative stress and inflammation that occurs in muscles and joints with repeated bouts of 
intense exercises in horses, compared to control (12). A recent study showed that transportation can 
negatively impact the intestinal microbiota of horses triggering dysbiosis and that Saccharomyces 
cerevisiae (SC) supplementation could reduce this detrimental impact of transportation by stabilizing the 
digestive ecosystem (29). Yeast cultures (S. cerevisiae and S. boulardii) have been shown to provide 
various growth factors and pro-vitamins that help stimulate the growth of ruminal and cecal bacteria and 
may increase the lactic acid utilizing bacteria. Horses on a high concentrate diet supplemented with 
yeast culture showed lower cecal lactate levels, a higher pH, and increased starch digestion in the small 
intestine. In the cecum, this decrease in lactate accumulation and a higher pH would also provide a more 
desirable environment for cellulolytic bacteria, thus enhancing fiber digestion and increasing production 
responses (30-34, 37). Another possible explanation for the mode of action of yeast cultures is provided 
by Williams et al. (35) who found significant decreases in oligosaccharides in the ruminal fluid of steers 
that had been supplemented with yeast culture. These data suggest that oligosaccharides such as maltose 
and maltotriose may enter yeast cell, get converted to glucose, and serve as substrates for yeast growth. 
This is of great importance in equine nutrition because if the yeast culture can convert these 
oligosaccharides prececally, then starch overload in the hindgut may be minimized and therefore, reduce 
the incidences of laminitis and colic. S. boulardii administration has also been shown to decrease the 
time that diarrhoea persisted within horses suffering from enterocolitis (36). Supplementation with a 
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commercial product containing SC increased the nutrient digestibility of crude protein (CP) and dietary 
fibre, increased milk production by 12% and increased gross energy content in the milk by 13% (38). 
 
Bovine colustrum: Cows, goats, horses and some other mammals, supply their newborn with passive 
immunisation, to protect the newborn against environmental pathogens until it establishes its own 
pathogen recognition and disposal systems, in the form of immunoglobulins obtained from the 
colostrum, the first milk after birth. Bovine colostrum (BC) is the first milk produced by cows after 
calving and contains numerous beneficial substances for the immunity and development of the newborn 
calf. It has long been known that the consumption of BC has beneficial effects in many gastrointestinal 
disorders. BC-concentrates have been used in trials as balanced dietary supplements, i.e. as supportive 
dietary treatment for infectious disease, mainly of the gastrointestinal tract (26). It is a safe and accepted 
dietary supplement by all the sports and racing regulatory bodies. A study which evaluated race 
performance and recovery of equine athletes upon BC supplementation showed better race performance, 
faster recovery and lower incidence of upper respiratory tract infections compared to control (27). BC 
has been shown to promote gut health and as such may afford protection from ulcers. It is of interest that 
colostrum contains relatively high levels of oligosaccharides. Oligosaccharides are a very good energy 
source and also function as prebiotics thus promoting the growth of probiotics or beneficial bacteria in 
the gut (28).  
 
Probiotics:  The equine intestinal tract is inhabited by an abundant and diverse mucosal microbial 
population. As is befitting a hindgut fermenter - i.e. most microbial activities take place in the large 
intestine - members of the Firmicutes phylum (46-70%) appear to predominate in the equine intestine, 
yet there are significant populations of numerous other phyla - Bacteroidetes, 
Proteobacteria, Verrucomicrobia, Actinobacteria, and Spirochaetes that constitute between 0% and 15% 
each (8,9). Disruption of microbiota and their environment can lead to increased incidence of 
gastrointestinal disorders. Digestion in the horse can be improved through a variety of approaches such 
as feedstuff selection, forage quality, feeding management, and inclusion of digestive aids. These 
digestive aids, called prebiotics and probiotics, have been used to improve digestibility of equine diets 
and stabilize the microbiome of the large intestine.  
 
The Food and Agricultural Organization and World Health Organization define probiotics as “live 
microorganisms which when administered in adequate amounts confer a health benefit on the host” 
(FAO/WHO, 2002, p. 8). Alternatively referred to as direct-fed microbials (DFM), the probiotic 
preparations used for horses are often classified as a generally recognized as safe dietary supplement by 
the U.S. Food and Drug Administration. Probiotics commonly used in livestock include the bacterial 
genera Lactobacillus, Enterococcus, Bifidobacterium, and Streptococcus and the yeast Saccharomyces. 
Positive effects attributed to probiotics include regulation of intestinal permeability, normalization of 
host intestinal microflora, improvement in gut immune barrier function and equilibration of the balance 
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between proinflammatory and anti-inflammatory cytokines (39). There are many important factors for 
choosing a microorganism for the development of probiotic. The most recent FAO/WHO guidelines 
state that potential probiotic strains should be able to survive the gastric environment, have antimicrobial 
properties, adhere to mucus and epithelial cells and have properties to be able to withstand the rigors of 
production (40).  
 
Evidence for probiotic efficacy in treatment of equine gastrointestinal disorders: 
There are 4 main mechanisms of action by which probiotics prevent colonization of the digestive tract 
by pathogenic strains or prevent disease: (1) modulation of the host innate and acquired immune system, 
(2) antimicrobial production, (3) competitive exclusion, and (4) inhibition or inactivation of bacterial 
toxins (40).  
Probiotic supplement containing Lactobacilli and Bifidobacteria have been shown previously to reduce 
the incidence and duration of and in some cases prevent the occurrence of neonatal diarrhoea in horses 
suggesting that this mix regulates intestinal function (41). Lactobacillus equi, L. crispatus, L. johnsonii, 
L. reuteri and L. salivarius have been administered to horses and proven to be beneficial to the host with 
regard to growth promotion and resistance to diarrhoea (42). A combination of L. acidophilus, L. casei, 
L. plantarum and E. faecium administered to horses, controlled Salmonella infection (43). However, 
some studies where probiotic mixtures of Lactobacilli and Bifidobacteria were administered to horses 
did not prevent acidosis (44). Incorrect dosaging is one of the main reasons why administration of a 
probiotic does not always work in the host. The suggested dosage of viable probiotic cells for an average 
450 kg horse is between 1010 and 1011 CFU/day (45). In terms of lactobacilli, administration of 
adequately high doses every day is very important as lactic acid bacteria are shed quite easily (Montes 
and Pugh, 1993). Studies have shown that L. rhamnosus strain GG, a well- known probiotic used in 
humans, only colonises the equine GIT when administered at high doses (109–1010 CFU/50 kg/day) (47). 
Possible explanations for the inability of this strain to act as an equine probiotic is because it is of human 
origin and can therefore not attach properly to the epithelium cells. This possibly underlines the fact that 
“only organisms that have been demonstrated to colonise the GIT of horses and products for which 
efficacy has been shown clinically should be used.” Some studies have shown that oral administration of 
fermented probiotics improves the condition of feces in adult horses and can improve the intestinal 
environment biochemically (51). Cereal grains are often included in equine diets. When starch intake 
exceeds foregut digestion starch will reach the hindgut, impacting microbial ecology. This dysbiosis can 
also be mitigated by administration of Lactobacilli (52, 53). Studies thus far conducted have indicated 
that not all bacteria with probiotic properties are effective in horses and if they are, they have to be 
administered on a daily basis.  

Enterococci have also proved to maintain probiotic properties when administered to animals. During 
studies on rabbits, E. faecium successfully colonized the rabbit intestine and may thus have probiotic 
potential (48). In a recent study in horses with spontaneously occurring gastric ulcers, an antibiotic 
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(trimethoprim suphadimidine) or a probiotic preparation containing Lactobacillus sp facilitated healing 
of gastric ulcers (49). Thus, antibiotic treatment may be indicated in horses with chronic nonresponsive 
gastric ulcers, but more importantly, probiotic preparations containing Lactobacillus and Streptococcus 
spp. may be helpful in prevention of gastric ulcers and also in preventing colonization of the squamous 
mucosa and ulcers with more pathogenic bacteria. Probiotics may thus be useful as an adjunct to 
pharmacologic treatment for various gastrointestinal disorders including ulcers in horses.  

Fenugreek: Fenugreek seeds contain protein, Vitamin C, niacin, potassium and diosgenin (which has 
similar properties to oestrogen). It is high in L-tryptophan and makes a wonderful tonic to elevate 
depressed horses. Horses prone to digestive ulcers and colic may benefit from fenugreek too. This is 
because the seeds contain a lot of mucilage, which helps soothe gastrointestinal inflammation by coating 
the lining of the stomach and intestine (54). In a field trial, Luca et al. (2017) fed herbal mixture, 
constituting fleawort, aloe vera, fenugreek, and licorice extracts, to the horses diagnosed with EGUS for 
a period of 30 days. They confirmed that the herbal mixture was effective in reducing both the number 
and severity of ulcerative lesions, presumably due to the beneficial effects of mucilages in protecting the 
mucosa from acidity apart from the anti-ulcerogenic activity of the herbs (55). There is plenty of 
anectodal evidence for usage of fenugreek in horses for treating various disorders in horses.  

Yeast hydrolysate (nucleotides): Hydrolyzed yeast extract is obtained by hydrolysing yeast cells with 
acid, enzymes or other means of hydrolysis. Considerable research has been conducted to evaluate the 
potential animal growth performance and health benefits of adding yeast hydrolysate into animal feeds 
(56). It is a concentrated source of vitamins, minerals and digested nucleic acids (nucleotides). 
Nucleotides are a class of molecules that are linked together to form DNA and RNA. Concentrations of 
total nucleic acids have been reported to be between 3.3 - 12% (57, 58) in hydrolysed yeast. There is 
increasing evidence that the supplementation of nucleotides in diets of monogastric animals may have 
beneficial effects on intestinal morphology and function, immune response, composition of intestinal 
microbiota, liver function and morphology, as well as growth performance (59). Studies have shown that 
nucleotide supplementation in animal diets may be necessary under certain conditions such as rapid 
growth, reproduction, environmental changes, and disease challenges (60, 61). Dietary supplementation 
with nucleotides has been shown to improve gut morphology and growth performance in certain animals 
(62-64). Although the equine gastrointestinal tract is covered in mucus, the acids and enzymes 
nevertheless take a toll on the enterocytes (absorptive cells) lining the gut wall. Dietary nucleotides have 
been shown to increase the maturity and growth of normal enterocytes, which are intestinal absorptive 
cells responsible for nutrient uptake and pathogen defense (65, 66). Thus adding nucleotides to a horse’s 
diet modulates immunologic mechanisms and stabilizes the digestive system. Nucleotides also have a 
beneficial effect on the intestinal microflora, stimulating the growth of beneficial bacteria and inhibiting 
pathogens.  
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Conclusion: In recent years, the very high prevalence of gastric ulcers in performance horses has come 
to the attention of many horse owners. Studies have shown that up to 90% of race horses are affected by 
ulcers, of which 50% are moderate to severe. Our proprietary preparation contains a mix of various 
beneficial supplements such as mushrooms, bovine colostrum, hydrolysed yeast, probiotic organisms 
(yeast and bacteria) and fenugreek, that should impart multi-fold therapeutic advantages when 
administered to horses suffering from EGUS based on the available scientific literature noted below.  
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