
 

 

 

 

Functional Feeding and Equine GI Health 
By Peter M. Bedding, PhD 

Feeds are not medicines but good feed management is probably the best long-term 
solution to many digestive problems, including ulcers.  Ironically, feed is also the main 
culprit in many of these disorders. This is because trainers often put their horses on hard 
feed in order to guarantee high energy concentrations for maximum performance. But in 
addition to giving them extra energy, hard feeds also allow large quantities of sugars to 
be released in the mouth.  

Horses have evolved to eat large quantities of grass, and in the process they produce 
gallons of saliva daily. But when they are allowed to chew only small amounts of hard 
feed, performance horses don’t generate enough saliva to buffer the high levels of sugars 
and acids that are produced. 

As well as decaying their teeth, the hard feed adds to the acidity of the stomach, which in 
due course challenges the stomach wall. Together with stress and exercise, this can lead 
to stomach ulcers.  

A natural diet supplies substances that support the integrity of the GI tract. However, in 
emphasizing performance, many manufactured feedstuffs end up being deficient in 
naturally occurring nutricines that are needed to maintain the health of a horse. 

Vitamins and minerals are typically added in an attempt to correct these shortcomings. 
When various nutricines are compounded to address a specific function – such as 
immune response or tendon healing – it is called functional feeding, and the formulation 
is called a nutraceutical. But before any functional feeds can have an effect, the gut itself 
must be in good shape. Therefore, a nutraceutical that addresses the proper functioning of 
the gut provides a necessary foundation for all other functional feeds. 

Such a gut-oriented functional feed would include specific prebiotics, amino acids, 
nucleotides, polar lipids and antioxidants. With a nutraceutical like this, the health of the 
GI tract can be actively managed, protecting the gut wall from attack by acids, pathogens 
and toxins and promoting the regeneration of intestinal tissue cells.  

Pasturing a horse is a sure-fire way to improve its digestion, but it doesn’t provide the 
energy density needed for a performance horse. In the absence of the ideal natural 
feeding environment, a functional feed is essential.  

In today’s high performance horse world, ulcers are ubiquitous and colic is the number 
one killer. But with the proper functional feeding program, the equine GI tract can 
quickly recover from insults even during strenuous training, allowing the horse to operate 
at the absolute peak of its abilities. 



 

 

 

   

   

Important Prebiotic Nutrients 

Prebiotics are often narrowly defined to be nondigestible food ingredients that selectively 
stimulate the growth and/or activity of beneficial microflora. A wider definition would 
include ingredients that are ultimately digested (due to the action of the target bacteria) 
and those that indirectly promote a healthy bacterial ecology. 

Recent research has uncovered several new prebiotic ingredients that have great promise 
in the equine world. Some of these components act directly to feed beneficial bacteria 
and some act to inhibit the growth of pathogens. Others act indirectly by stimulating the 
immune system to help maintain the proper balance of hindgut flora and fauna. Here’s a 
brief summary of these novel feeds: 

Polar Lipids 
Lipids represent a large class of molecules that include fatty acids, phospholipids 
(lecithin), galactolipids and triglycerides. They play a key role in the structure and 
function of cellular membranes and are found in much of the plant material already in 
equine diets. As a consequence of their ubiquity, lecithins and lipids are considered to be 
a GRAS (generally regarded as safe) supplement. 

Oat oil is rich in polar lipids, particularly galactolipids. These dietary polar lipids are 
important in forming the tight junctions between the epithelial cells lining the gut. Cells 
connected in this fashion present a unified barrier against digestive juices, toxins and 
pathogens. Polar lipids are digested into galacto-oligosaccharides (GOS) which nourish 
the beneficial bacteria in the hindgut and discourage pathogenic species. 

Beta-glucan 
Beta-glucan is a polysaccharide derived from yeast, barley and oats that has several 
profound effects on typical animal systems. It has been difficult to culture bacteria from 
horse stomachs, but colonic bacteria are known to include a wide variety of pathogenic 
species. Beta-glucan serves an important role here as the most potent known stimulator of 
the immune system. It arouses macrophages, which have a specific beta-glucan receptor, 
to mount a full-blown immune system response to pathogenic microbes and helping to 
heal damaged tissue.i ii iii 

Beta-glucan also creates a gel, slowing the transit of digesta through the gut and allowing 
starches to be digested earlier in the system, thereby reducing the negative effects of 
starch in the hind gut, particularly due to the growth of pathogens.iv v 

Glutamine 
Glutamine is a muscle fuel and also supplies nitrogen to the immune cells of the intestinal 
mucosa, which help to prevent pathogenic organisms from entering the circulatory 
system.  

https://pathogens.iv


  

 

 

 

  

 

                                                 

 

Threonine 
Threonine is especially useful for wound healing and for treating stress, but it is also an 
essential link in the production of immunoglobulins, which help to control the balance of 
bacteria in the hindgut.vi 

Nucleotides 
Dietary nucleotides seem to have an important beneficial effect on the intestinal 
microflora, stimulating the growth of beneficial bacteria and inhibiting pathogens. This 
may be due to an effect of dietary nucleotides reported in a NASA study and elsewhere: 
stimulation of the immune system.vii viii In particular, lymphocytes and erythrocytes are 
not able to synthesize the purine-based nucleotides at all. For these cells, available 
nucleotides are essential to proper functioning. 

Mannan Oligosaccharides 
Extracts of yeast (saccharomyces cerevisiae) have been found to bind pathogens,ix 

perhaps because their mannan oligosaccharide (MOS) content mimics the carbohydrates 
in the enterocyte membranes. Pathogens are fooled into binding with MOS instead of the 
enterocytes, and are subsequently flushed out of the digestive system. Along with the 
pathogens go the toxins they would have produced.x 

MOS can be digested by the enzymes of certain beneficial bacteria. So, in addition to 
discouraging pathogenic bacteria, MOS also promotes the growth of beneficial microbes 
such as lactobacillus.  

MOS also stimulates the immune systemxi and encourages the growth of intestinal villi, 
showing improved digestion and absorption of nutrients in various animal studies.xii xiii 

Mannans are also on the GRAS list. 

i Czop JK. The role of beta-glucan receptors on blood and tissue leukocytes in 
phagocytosis and metabolic activation. Pathol Immunopahtol Res 1985;5:286-96. 
ii Estrada A, Yun CH, Van Kessel A, et al. Immunomodulatory activities of oat beta-
glucan in vitro and in vivo. Microbiol Immunol 1997;41:991-8 
iii Reid DM, Montoya M, et al. Expression of the beta-glucan receptor, Dectin-1, on 
murine leukocytes in situ correlates with its function in pathogen recognition and reveals 
potential roles in leukocyte interactions. J Leukoc Biol 76(1):86-94. 
iv Bohm N, Kulicke W. Rheological studies of barley (1-3)(1-4) beta-glucan in 
concentrated solution, Carbohydrate Research, 1999, 315, 293-301. 
v Wursch P, Sunyer FX. The role of viscous soluble fiber in the metabolic control of 
diabetes. A review with special emphasis on cereals rich in beta-glucan. Diabetes Care 
20(11):1774-80. 

https://hindgut.vi


                                                                                                                                                 
vi Cuaron JA, Chapple RP, Easter RA. Effect of lysine and threonine supplementation of 
sorghum in gestation diets on nitrogen balance and plasma constituents in first litter 
gilts. J. Anim. Sci., 58, 631-637 
vii Hales, N. Diet Supplement May Help Boost Immune System. American Society for 
Parenteral and Enteral Nutrition 25th Clinical Congress in Chicago. 
viii Lin, Cheng-mao. Effect of Dietary Nucleotide Supplementation on In Vivo and In Vitro 
Immune Function in Protein-Malnourished Mice. University of Florida. PhD. 
Dissertation. December 1995. 
ix Ip WK, Lau YL. Role of mannose-binding lectin in the innate defense against Candida 
albicans: enhancement of complement activation, but lack of opsonic function, in 
phagocytosis by human dendritic cells. J Infect Dis 2004 Aug 1;190(3):632-40. Epub 
2004 Jun 28. 
x Swanson KS, Grieshop CM, Flickinger EA, Healy HP, Dawson KA, Merchen NR, 
Fahey GC Jr. Effects of supplemental fructooligosaccharides plus 
mannanoligosaccharides on immune function and ileal and fecal microbial populations 
in adult dogs. Arch Tierernahr. 2002 Aug;56(4):309-18. 
xi Bland EJ, Keshavarz T, Bucke C. The influence of small oligosaccharides on the 
immune system. Carbohydrate Research, vol 339, issue 10. 
xii Newman, K. 1994. Mannan-oligosaccharides: Natural polymers with significant 
impact on the gastrointestinal microflora and the immune system. Biotechnology in the 
Feed Industry, Nottingham University Press, Nottingham, UK, pp. 167-174. 
xiii Davis E., Maxwell C., Kegley B., de Rodas B., Friesen K and Hellwig D., Efficacy of 
Mannan Oligosaccharide (Bio-Mos) Addition at Two Levels of Supplemental Copper on 
Performance and Immunocompetence of Early Weaned Pigs. Arkansas Animal Science 
Department Report 1999. 




