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1. Introduction

Horses are non-ruminant herbivores, highly adapted
to the slow intake of a plant-based, high-fiber diet.
However, modern-day management practices of per-
formance horses have shifted toward overall reduced
access to forage and increased reliance on the practice
of meal-feeding. This shift is not only counter to best
feeding and management practices to promote optimal
digestive health, but it has placed equine athletes at a
higher risk of gastrointestinal disturbances such as
gastric ulcers, recurrent colic, and conditions involving
inflammation of the bowel. Clinical signs of these
disturbances may include irritability, weight loss, poor
appetite, chronic diarrhea, among others. While
proper diagnosis and appropriate medical treatment
in these patients is critical, it is also important to
evaluate the horse’s diet and feeding management
practices.

Performance horses are typically managed under
conditions that are not conducive to optimal diges-
tive health. Increased confinement in stalls and
meal feeding affect the physiology of the digestive
tract by altering both intestinal motility and the
microbiome environment, increasing colic risk.’
Feeding large, high-starch grain meals that exceed
>1 g/kg body weight (BW)/meal, a practice common
in horses with high dietary energy requirements,
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has been linked to greater risk of nonglandular gas-
tric ulcers.? The high-stress lifestyle and over-use
of nonsteroidal anti-inflammatory drugs that is
more commonly observed in the performance horse
population has been associated with alterations in
intestinal permeability (“leaky gut”) and an in-
creased risk of right dorsal colitis.®>* Fortunately,
basic equine nutrition principles for promoting good
digestive health can be applied in such a way to
either 1) maintain and/or improve athletic perfor-
mance or 2) support medical treatment of perfor-
mance horses suffering from gastrointestinal
disease. This paper will outline specific nutrition
and feeding management guidelines that promote
optimal digestive health, with a focus on the perfor-
mance horse.

2. Feeding and Management Practices

Forages

It is a long standing recommendation for horses to
receive a minimum of 1% BW in forage per day in
order to maintain proper digestive function, but
this minimum recommendation is commonly over-
looked in performance horse management situations.
And while 1% BW is the minimum recommendation,
1.5-2% BW is a better target in most cases, and it is
recommended that forage make up at least 50% of the
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total daily ration when possible.’ Forage require-
ments can be met by both preserved forages (long-
stemmed hay, hay pellets, chopped hay, and
commercially available forage-replacement alterna-
tives) and fresh pasture. Forage intake while on pas-
ture can vary greatly, and total dry matter intake
while grazing is dependent upon several factors, in-
cluding total hours of access and overall pasture qual-
ity. Studies have shown that horses allowed 4 hours
or less of daily pasture access will consume 0.22 * 0.02
kg DM/100 kg BW/hour, and horses allowed more than
4 hours of daily pasture access will consume 0.11 =+
0.02 kg DM/100 kg BW/hour.® For example, if a
500-kg horse were allowed to graze on pasture for 6
hours per day, dry-matter intake would be expected at
3.3 kg, which is equivalent to approximately 3.7 kg hay
(as-fed basis).

Chewing long-stemmed forage increases saliva
output, and saliva contains bicarbonate, which helps
to buffer acid secretions in the stomach.” Maximiz-
ing access to forage will increase time spent chew-
ing, as well as potentially decreasing boredom and
stress while confined. Horses in a natural setting
are estimated to graze for approximately 14 hours
each day.® When stalled, the horse’s opportunity to
forage is limited, and the utilization of small-hole
hay nets (3.2-cm and 4.4-cm openings) as opposed to
feeding from the stall floor is an effective way to
increase the overall time to consumption of hay and
better mimics grazing conditions.®

Perhaps the most significant feature of forage in
terms of digestive health is that it supplies the fer-
mentable fiber required by the hindgut microbes to
function properly. When feeding a hindgut fer-
menter such as the horse, maintaining a healthy
population of hindgut microorganisms plays a criti-
cal role in not only digestion, but overall horse
health. Together with their genetic material and
interactions with each other in their environment,
these hindgut microbes are a part of a diverse and
complex ecosystem referred to as the “equine micro-
biome.” The importance of a healthy microbiome
environment cannot be overstated, and recent ad-
vances in laboratory techniques and gene sequenc-
ing technology have made it easier to isolate,
identify, and quantify the specific organisms present
in the horse’s hindgut. The newest frontier in
equine nutrition research involves delving into the
equine microbiome, and scientists are currently
working to characterize what both a healthy and
unhealthy equine microbiome looks like, in addition
to how that microbial ecosystem can be manipulated
to improve horse health and performance.'%1!

Concentrates

The demands of exercise and performance increase
digestible energy and nutrient requirements of
the horse. When forage alone cannot meet these
increased demands, a concentrate feed will be re-
quired to meet the nutritional needs of the perfor-
mance horse. Concentrates include cereal grains
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like corn, oats, and barley, as well as commercially
available pelleted and textured grain mixes. When
appraising the impact of concentrates on digestive
health, meal size, and composition are important
factors to consider, especially in relation to prevent-
ing starch overload in the hindgut. The horse’s
small intestine is well suited to digest starch, a
useful energy source for many performance horses,
up to a certain point. Many studies have at-
tempted to elucidate the upper limit of small intes-
tinal starch digestion to prevent starch from
reaching the hindgut. Small intestinal starch di-
gestion varies somewhat with cereal grain source
(i.e., oat starch is more digestible than barley starch)
and processing (i.e., mechanical and hydrothermal),
but a general guideline is to limit starch intake,
regardless of the source, to <2 g/kg BW/meal in
order to prevent starch overload and rapid fermen-
tation in the hindgut.!>!® Practically, this trans-
lates into feeding no more than a 2.5 kg meal of a
cereal grain-based concentrate (40% starch) for a
500-kg horse (or, limiting meal size to 0.5% of the
horse’s BW). Limiting the starch content of a meal
even further may be warranted in certain circum-
stances (i.e,. in horses with insulin dysregulation or
gastric ulcers), but this is a good benchmark goal for
most healthy performance horses. For horses that
are prone to bolting or rushing their concentrate
meals, feeding hay before the concentrate meal can
also help to slow the rate of intake.'*

Concentrate composition will also dictate the total
amount of starch contained in a meal. Concentrate
meals consisting of straight cereal grains will con-
tain the highest concentration of starch, while
multi-ingredient rations and commercially available
products will vary considerably depending on the
proportion of ingredients in the ration or feed for-
mulation. Book values for cereal grains are readily
available, and if the starch level of a commercially
available horse feed product is not listed on the feed
tag, the manufacturer should be able to provide
that information upon request. Many commer-
cially available products for performance horses con-
tain added fat and fiber, which are used as
additional sources of digestible energy. This is gen-
erally positive in terms of digestive health, as it
reduces reliance on starch to serve as the primary
energy source, as well as supplies additional digest-
ible fiber. For horses with elevated energy require-
ments, feeding fat- and fiber-added rations increases
the energy density of the diet and in most cases is a
recommended practice. However, there is an upper
threshold for small intestinal fat digestion that, if
exceeded, can reduce the digestibility of certain nu-
trients. The inclusion of fat at up to at least 10% of
total dry matter intake (forage + concentrate) ap-
pears to have minimal negative impact on digestive
health.'®> Because forages are naturally low in fat
(1% to 3% DM basis), exceeding this level of fat in
the total ration is not common, even with the use of
high-fat concentrate feeds (>10% to 14% fat).



Feed Additives and Supplements

There is an overwhelming array of “digestive aid”
supplements and feed additives for horses available
on the market, and their use is especially popular in
performance horse rations. While some may play a
role in promoting digestive health, there is no sub-
stitute for proper feed selection and implementation
of appropriate feeding practices. Without those in
place, no supplement or additive can have any sig-
nificant impact on overall digestive health. While a
full review of additives and supplements is not
within the scope of this discussion, there are a few
points to consider related to their selection and use.
Some of the more common additives that have been
studied in relation to their impact on digestive
health include probiotics (live strains of microorgan-
isms), prebiotics (substrates for microbial fermenta-
tion), and yeast cultures and yeast derivatives.
When evaluating the efficacy of these additives, it
cannot be assumed that results obtained in studies
conducted in human or other lab animal species will
apply to the horse. Look for published data that
confirm safety and efficacy in the species of interest
(the horse) that show a clear justification for recom-
mended dosage. Rather than relying on an addi-
tive or supplement to promote digestive health,
consider them as adjunct support for an overall feed-
ing program that follows the principles outlined
above related to forage and concentrate feeding and
management practices.

Feed Transitions

Changes in the amount or type of feed offered to a
horse should be implemented gradually, to allow the
digestive system to adapt and to prevent digestive
disturbances. Large increases or decreases in total
volume of feed offered should occur gradually as
well. This applies to fresh pasture, preserved for-
ages (i.e., hay), and concentrate feeds. It is recom-
mended that horses not acclimated to grazing be
introduced to lush pasture over a period of several
days.” When transitioning from one type of hay to
a different type of hay, and even from one batch of
hay to a new batch of the same hay variety, it is good
practice to combine the old and new hay for a min-
imum of several days and for up to 2 weeks as the
transition is made. When making the switch
from one concentrate feed to another, a good gen-
eral rule of thumb is to make the change at a rate
of no more than approximately 0.5 kg per day.
This conservative approach to feed transitions will
further promote digestive health, especially in
performance horses with a history of digestive
upset.

3. Feeding Recommendations for Certain
Gastrointestinal Conditions

Gastric Ulcers

It is well documented that performance horses are
at a high risk for the development of gastric ulcers,
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equine squamous gastric disease
(ESGD). Little evidence exists for the role of diet in
equine glandular gastric disease.’® In addition to
following the principles of feeding management out-
lined above, there are some special considerations
for horses being treated for or with a history of
ESGD. Without alterations in the feeding and
management of these horses, it is likely that squa-
mous ulcers will return once treatment is complete.
When managing horses with ESGD, additional feed-
ing recommendations are to provide as much turn-
out on pasture as possible, allow free choice access or
offer hay frequently (4—6 meals/day), limit starch
content of concentrate meals to <1 g/kg BW, and
avoid orally administered hypertonic electrolyte so-
lutions.'® Feeding smaller, more frequent meals
and incorporating alfalfa hay into the forage compo-
nent of the ration are also recommended to lessen
the severity and prevent the recurrence of gastric
ulcers.!” The inclusion of alfalfa hay in the diet,
preferably provided at regular 5- to 6-hour intervals,
is recommended as it has been shown to buffer gas-
tric contents and decrease gastric ulcer severity.!®
Gastric protectant and buffering supplements that
have published data behind them may also have a
role in maintaining proper gastric pH and promot-
ing a healthy gastric environment, and these include
a pectin-lecithin complex and a natural-source min-
eral complex rich in seaweed-derived calcium.®2°

specifically

Chronic Colic

A wide variety of conditions may result in frequent
bouts of colic, and the horse should be screened for
such conditions and treated appropriately. Long-
term feeding management recommendations for
these horses are based on following the feeding and
management practices outlined above, as well as
minimizing common colic risk factors (Table 1).
Stabled horses with reduced access to grazing are 3
times more likely to suffer from colic, and pasture
access should be maximized when possible.?! Only
highly digestible feeds should be utilized, and small,
frequent meals should be offered throughout the
day. In addition to grass pasture, good forage op-
tions include high-quality grass hay, alfalfa hay or
grass-alfalfa mix hay, soaked alfalfa cubes, and beet
pulp. Having hay tested at a forage testing lab®
will ensure that the forage is of acceptable quality,
as consumption of overly mature hay can easily lead
to colic in sensitive horses. A general guideline is
the higher the relative feed value, the less mature
and the better the hay quality. In horses with a
history of chronic colic, aim for feeding hay with a
relative feed value of >86. Alfalfa hay should be
avoided in horses with a history of or increased risk
of enteroliths, as the higher protein and mineral
content increases colonic pH which has been impli-
cated to be a predisposing factor for enterolith for-
mation.?>?® Finally, supplementing 1-2 Tbsp per
day of plain white salt or a commercial electrolyte
supplement may encourage water intake, especially
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Table 1. Common Risk Factors for Colic?1:2425.26

Dietary

Management

Recent change in batch of hay

Recent change in type of grain or concentrate fed

Decreased exposure to pasture

Feeding >6 pounds of oats/day

Feeding large concentrate meals

Feeding hay from round bales

Feeding <1% BW forage per day

Feeding poor quality forage

Feeding primarily alfalfa hay high in crude
protein and minerals (enteroliths)

Recent change in housing

Increased hours spent in a stable

Administration of an anthelmintic during the prior 7-day period
Failure to receive regular deworming

Failure to receive regular dental care

Regular exercise vs. always pastured

Recent change in exercise program

in the colder months when some horses drink signif-
icantly less water.

Inflammation of the Intestinal Tract and Hindgut
Dysfunction

Many medical conditions, including inflammatory
bowel disease, chronic diarrhea, right dorsal coli-
tis, and colonic ulcers, feature some level of in-
flammation of the intestinal tract and hindgut
dysfunction, and the recommended dietary strat-
egies to address symptoms in horses with diag-
nosed or suspected inflammatory bowel conditions
or other related disturbances of the hindgut are
similar. The basic feeding objectives when ad-
dressing bowel inflammation and hindgut dys-
function are 1) reduce the mechanical and
physiologic demand on the colon, and 2) promote
mucosal healing. A reduction in mechanical load
can best be accomplished by reducing or eliminat-
ing long-stemmed forage from the ration for a
period of 3 to 8 months, with the length of time
being dictated by the response of the horse. Elim-
inating long-stemmed forage and feeding a low bulk
ration will substantially reduce total dry matter in-
take and reduce ingesta particle size, helping to
alleviate mucosal trauma. Select a high-quality
pelleted complete feed with built-in forage fortified
with vitamins, minerals, and additional amino acids
(commercially available senior horse feeds work
well) in order to provide an easily digestible ration
that meets all the horse’s nutrient requirements.
Dividing the daily ration into small, frequent meals
(4 to 6 per day) will promote consistent intake and
encourage normal gastrointestinal motility. In
some cases, a small amount of high-quality forage
may be included in the ration, but only if the horse
can tolerate it. Alfalfa hay should be used with
caution in horses with chronic diarrhea, as alfalfa is
known to have a laxative effect in some horses.
Forage selection recommendations for chronic colic
also apply to horses with bowel inflammation. The
horse can also be allowed to graze small amounts of
fresh grass (10- to 15-minute intervals, 4 to 6 times
daily). Intermittent psyllium mucilloid supple-
mentation is recognized as a management tool to
reduce sand accumulation in the horse’s digestive
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tract, but daily supplementation has been suggested
to further promote ingesta passage and reduce mu-
cosal trauma. Studies in other species have shown
that the endogenous production of the short-chain
fatty acid, butyrate (a product of the microbial fer-
mentation of psyllium), may aid in mucosal healing,
therefore psyllium supplementation warrants con-
sideration in the treatment of equine gastrointes-
tinal disease.® Although controlled studies are
lacking, some reports have identified recommended
daily feeding rates for psyllium to be 1) 100 grams
per day, and 2) 5 tablespoons every 12 to 24 hours,
to promote mucosal healing and repair in colitis
cases.?”?® The implementation of a low-bulk ra-
tion can sometimes be met with owner resistance,
but discussing the rationale behind this approach
and explaining the temporary nature of the feeding
plan can help to increase owner compliance and
overall success. Long-stemmed forage can be grad-
ually reintroduced to the ration once symptoms have
improved, to identify how much and what type of
forage the horse can best tolerate on a long-term
basis. It is important to continually monitor these
horses closely, as they seem to be more sensitive to
dietary and management changes.

4. Conclusion

Following basic nutrition principles that promote op-
timal digestive health when feeding performance
horses will serve to support athletic performance and
prevent digestive disturbances. When an equine ath-
lete is not meeting performance expectations and/or
experiences symptoms related to poor digestive health,
the evaluation of feeding and management practices,
and making appropriate adjustments, will support
any necessary medical treatment and improve overall
outcome.

Acknowledgments

Declaration of Ethics

The Author has adhered to the Principles of Veteri-
nary Medical Ethics of the AVMA.



Conflict of Interest

The Author is employed as an equine nutritionist for
Purina Animal Nutrition, a commercial horse feed
manufacturer.

References and Footnote

1.

2.

10.

11.

12.

13.

14.

. National Research Council.

. Merritt AM, Julliand V. Gastrointestinal physiology.

. Glunk EC, Hathaway MR, Weber EJ, et al.

Blikslager A. Colic prevention to avoid colic surgery: A sur-
geon’s perspective. J Equine Vet Sci 2019;76:1-5.
Luthersson N, Nielsen KH, Harris P, et al. Risk factors
associated with equine gastric ulceration syndrome (EGUS)
in 201 horses in Denmark. Equine Vet J 2009;41:625-30.

. Stewart AS, Pratt-Phillips S, Gonzalez LM. Alterations in

intestinal permeability: The role of the “leaky gut” in health
and disease. < Equine Vet Sci 2017;52:10—22.

. Davis JL. Nonsteroidal anti-inflammatory drug associated

right dorsal colitis in the horse.
104-113.

Equine Vet Educ 2017;29:

Nutrient requirements of horses.
6th revised ed. Washington, DC: The National Academies
Press; 2007.

. Dowler, LE, Siciliano PD. Prediction of hourly pasture dry

matter intake in horses.
(abstr).

J Equine Vet Sci 2009;29:354-355

In:
Geor RJ, Harris PA, M Coenen M, eds. Equine applied and

clinical nutrition. Elsevier, 2013;3-32.

. Fleurance G, Duncan P, Mallevaud B. Daily intake and the

selection of feeding sites by horses in heterogeneous wet
grasslands. Anim Res 2001;50:149-156.

The effect of hay
net design on rate of forage consumption when feeding adult
horses. J Equine Vet Sci 2014;34:986-991.

Julliand V, Grimm P. The microbiome of the horse hindgut:
History and current knowledge. </ Anim Sci 2016;94:2262—
2274.

Costa MC, Weese JS. Understanding the intestinal micro-
biome in health and disease. Vet Clin North Am Equine
Pract 2018;34:1-12.

Julliand V, Fombelle AD, Varloud M. Starch digestion in
horses: The impact of feed processing. Livestock Sci 2006;
100:44-52.

Hoffman RM. Carbohydrates. In: Geor RJ, Harris PA,
M Coenen M, eds. Equine applied and clinical nutrition.
Elsevier, 2013;156-167.

Gordon, ME, Davison K, Jerina ML. The effects of feeding
order, time of day, and treatment adaptation on rates of hay

HOW-TO SESSION:

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

and concentrate intake.
str).

Warren LK, Vineyard KR. Fat and fatty acids. In: Geor
RJ, Harris PA, M Coenen M, eds. Equine applied and clin-
ical nutrition. Elsevier, 2013;136-155.

Sykes BW, Hewetson M, Hepburn RJ, et al. European Col-
lege of Equine Internal Medicine Consensus Statement—
Equine gastric ulcer syndrome in adult horses. o Vet Intern
Med 2015;29:1288-1299.

Andrews FM, Larson C, Harris P. Nutritional management
of gastric ulceration. Equine Vet Educ 2017;29:45-55.
Nadeau JA, Andrews FM, Matthew AG. Evaluation of diet
as a cause of gastric ulcers in horses. Am J Vet Res 2000;
61:784-790.

Venner M, Lauffs S, Deegen E. Treatment of gastric lesions
in horses with pectin-lecithin complex. Equine Vet J 1999;
31:91-96.

Gordon ME, Vineyard KR, Andrews FM. The effect of a
natural-source mineral supplement on gastric juice pH in
horses. J Equine Vet Sci 2017;52:58 (abstr).

Durham AE. The role of nutrition in colic. Vet Clin Equine
2009;25:67-78.

Hassel DM, Spier SJ, Aldridge BM, et al. Influence of diet
and water supply on mineral content and pH within the large
intestine of horses with enterolithiasis. Vet J 2009;182:
44-9.

Hassel DM, Rakestraw PC, Gardner IA, et al. Dietary risk
factors and colonic pH and mineral concentrations in horses
with enterolithiasis. o Vet Intern Med 2004;18:346-349.
Cohen ND, Gibbs PG, Woods AM. Dietary and other man-
agement factors associated with colic in horses. J Am Vet
Med Assoc 1999;215:53—-60.

Hillyer MH, Taylor FGR, Proudman CJ, et al. Case control
study to identify risk factors for simple colonic obstruction
and distension colic in horses. Equine Vet J 2002;34:455—
463.

Hudson JM, Cohen ND, Gibbs PG, et al. Feeding practices
associated with colic in horses. J Am Vet Med Assoc 2001,
219:1419-1425.

Galvin N, Dillon H, McGovern F. Right dorsal colitis in the
horse: Minireview and reports on three cases in Ire-
land. Irish Vet J 2004;57:467-273.

Jones SL. Inflammatory diseases of the gastrointestinal tract
causing diarrhea. In: Reed SM, Bayly WM, Sellon DC, eds.
Equine internal medicine. 3rd ed. St. Louis, MO: Saunders
Elsevier; 2013;857—876.

J Equine Vet Sci 2015;35:429 (ab-

2Equi-Analytical, Ithaca, NY; www.equi-analytical.com.

AAEP PROCEEDINGS / Vol. 66 / 2020 65

FEEDING FOR FITNESS m—


http://www.equi-analytical.com

