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Feeding Alfalfa Hay to Exercising Horses
Reduces the Severity of Gastric Squamous

Mucosal Ulceration
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Relative to a diet of grass hay and concentrate, feeding alfalfa hay along with concentrate significantly
reduced the severity of gasiric squamous mucosal ulceration in young horses in training. Feeding

alfalfa hay may be an effective way to ameliorate or prevent gastric ulceration in horses.
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1. Introduction

Equine gastric ulceration is highly prevalent among
horses, primarily among horses used for competitive
performance and recreational use.'™* Factors asso-
ciated with the development of equine gastric ulcer
syndrome (EGUS) include feed deprivation, stall
confinement, increased intraluminal pressure with
dorsal displacement of acid during exercise, inten-
sive exercise, retention of gastric acid resulting from
functional or mechanical gastric outflow obstruction,
and diet.* Regarding diet, a previous report using
6 horses with gastric cannulae indicated that feed-
ing alfalfa hay and concentrate increased the pH of
gastric secretions and volatile fatty acid concentra-
tions and reduced the number and severity of squa-
mous mucosal ulceration relative to feeding a diet of
brom grass hay.® The authors of that report spec-
ulated that the alfalfa hay had a buffering effect
that reduced gastric ulceration. To our knowledge,
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however, this finding has not been substantiated by
replication, nor has the influence of feeding alfalfa
hay with concentrate on gastric ulcer severity been
examined among horses in athletic training or rela-
tive to horses concurrently fed grass hay and
concentrate.

2. Materials and Metheods

The methods used in this study were approved by
the University Laboratory Animal Care Commuttee,
Texas A&M University. Twenty-four Quarter

Texas A&M University, were included in a cross-
over design conducted over a 77-day period consist-
ing of two 28-day periods separated by a 21-day
wash-out period. Gastric endoscopy was performed
at the beginning of the study, and each horse was
assigned an ulcer severity score, using a reported
grading system ranging from 0 (intact gastric epi-
thelium with no hyperemia or hyperkeratosis) to 4
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(extensive ulcerations with areas of deep submuco-
sal penetration).* Horses were assigned to one of 2
treatment groups, using a randomized block method
to ensure equivalent ulcer severity scores in the two
treatment groups. Group 1 horses were fed a diet
consisting of coastal hay and a pelleted concentrate
(15% protein) in a weight:weight ratio of 1:1; group 2
horses were fed a diet consisting of alfalfa hay and
the same concentrate in a weight:weight ratio of 1:1.
Body weights were determined the day before initi-
ating the study and the last day of the wash-out
period, and horses were fed 2.25% of their body
weight. Horses were allowed 3.5 h/meal, and resid-
ual pellets and hay were collected and weighed.
The horses were housed in small dry lots and sub-
Jected to an exercise regimen 3 days/week, using a
mechanical horse-exerciser. After the end of the
first 28-day period, gastroscopy was repeated, and
horses were turned out to pasture, with no forced
exercise and fed a diet comprised of grazing and 1.8
kg/horse of the same pellet. After 21 days in pas-
ture, gastric endoscopy was repeated, and diet reg-
imens were switched (i.e., group 1 horses were
switched to group 2 and vice versa). The endosco-
pist was blinded to the diet of the horses. The ulcer
severity scores were compared between groups us-
ing generalized estimating equations (GEEs) to ac-
count for the correlation resulting from repeated
observations of study horses; effects of period, diet,
and their interaction were examined.

3. Results

There was no significant effect of period, nor was
there a significant interaction of period and diet.
Accounting for period and repeated measures, the
ulcer severity scores were significantly (p < 0.001)
lower for horses in the alfalfa hay group than horses
fed coastal Bermuda grass hay. One horse initially
in the coastal Bermuda grass diet was eliminated
from the study before being fed alfalfa hay for rea-
sons other than intestinal disorders. Among
horses fed alfalfa, 12 had no ulcers at baseline and
11 had uleer scores of 2(N = 6) or 3 (N = 5). Ofthe
11 horses with ulcer scores >0, all improved by at

least 2 ulcer grades while on the alfalfa diet; 1 of the

12 horses without ulceration developed gastric ul-
ceration during the time it was fed alfalfa. In con-
trast, of the 12 horses fed coastal Bermuda grass
hay that had ulcer scores >0, 5 horses scores were
improved, and only 2 were improved by at least 2
grades; of the 12 horses with initial ulcers scores of
0 fed coastal Bermuda, only 3 remained free of ul-
cers and 7 developed ulcer scores =2. Among
horses fed coastal Bermuda grass during period 1,
ulcer scores did not change significantly between the
end of period 1 and the end of the wash-out period;
however, the ulcer severity scores of horses fed al-
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falfa during period 1 were significantly (p = 0.007)
higher after the wash-out period ended than at the
end of period 1.

4. Discussion

Currently, a Food and Drug Administration (FDA)-
approved product” is available for treating and pre-
venting gastric ulceration. For some owners, the
cost of this treatment precludes its use, particularly
for purposes of preventing ulceration. Given the
frequency with which gastric ulceration occurs
among horses used for various activities, there is
great need for alternative or adjunctive strategies
for managing this condition. A previous study in-
dicated that feeding alfalfa hay reduced the severity
of gastric ulceration in mature, resting horses with
gastric cannulae.” In this study, we corroborated
and extended the results of that study. Relative to
feeding coastal Bermuda grass hay, feeding alfalfa
hay reduced ulcer severity scores in horses with
gastric ulceration and prevented ulcer development
in 11 of 12 (92%) horses fed alfalfa hay that did not
have ulcers, whereas only 25% (3/12) of the horses
without evidence of ulceration fed coastal Bermuda
grass hay did not appear to develop ulcerations.
Moreover, horses that were initially fed alfalfa hay
had a significant worsening of uleer severity scores
during the wash-out period. Unlike the study by
Nadeau et al.,” horses in both groups were fed con-
centrates, thereby indicating that the dietary effect
was likely attributable to alfalfa (or its interaction
with concentrate). Finally, the horses in this study
were in light training, indicating that alfalfa can be
effective for ameliorating or preventing gastric ul-
ceration in young, exercising horses. The extent to
which these results apply to older horses or horses
undergoing more strenuous exercise merits further
study. Nevertheless, feeding alfalfa hay may rep-
resent a useful adjunct to antiulcer treatment for
the control and prevention of EGUS.
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