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A B S T R A C T   

Feedstuffs are often recommended to mitigate potential damage from acid associated with equine squamous 
gastric disease (ESGD). In acidic conditions, pectin alters its structure to one like mucus and binds the stomach 
mucosa, whilst alfalfa has a strong intrinsic acid buffering capacity. The study aimed to determine whether 
feeding a commercial beet pulp/alfalfa/oat fibre mix aids ESGD healing and/or prevention of recurrence. Ten 
adult horses with naturally occurring ESGD were included. All animals were treated with omeprazole as per the 
attending veterinarian’s recommendation and randomly allocated to also be fed a commercial beet pulp/alfalfa/ 
oat fibre mix (1Kg/horse divided into 2 meals/day; n=5) or no additional feed (n=5) for one month. Gastroscopy 
was then repeated to assess response to therapy. If the ESGD had healed, omeprazole therapy was discontinued, 
and the commercial feed given to all horses for a further month. Gastroscopy was repeated to determine ESGD 
recurrence. The mean (±SD) age of the horses was 11.6 (±3.8) years; 4 mares and 6 geldings; various breeds 
were represented; and the median (range) initial ESGD grade was 2 (2-4). ESGD had healed (grade 0/4) in all 
animals after one month. After a further month, ESGD had recurred in significantly (p=0.04) more animals that 
did not receive the commercial feed initially (3/5; 60%; mean [range] ESGD grade 3 [0,4]) compared to those 
that did (0/5; 0%; mean [range] ESGD grade 0 [0,0]). Thus, the commercial beet pulp/alfalfa/oat fibre mix aided 
prevention of ESGD recurrence when fed during the healing and prevention phases.   

1. Introduction 

Equine Gastric Ulcer Syndrome (EGUS) is a term used to describe 
erosive and ulcerative diseases of the equine stomach [1]. The termi-
nology has recently been expanded so that Equine Squamous Gastric 
Disease (ESGD) and Equine Glandular Gastric Disease (EGGD) are used 
to describe the anatomic location of the lesions [2]. These terms are 
more appropriate as there are significant differences in the prevalence, 
epidemiology, pathogenesis, and treatment of the diseases affecting the 
two anatomically distinct regions such that they should be seen as 
distinct disease entities [3]. 

Equine squamous gastric disease (ESGD) refers to injury of the 
squamous mucosa of the stomach [2] as a consequence of sustained 
exposure to acid [3]. The acid injury is primarily attributable to 
endogenous hydrochloric acid (HCl) [4], but other gastric constituents 
including short chain fatty acids [5,6], lactic acid [7] and bile salts [8] 
have been shown to act synergistically with HCL. Spontaneous healing 
of ESGD is variable, with reported healing rates of <5 % in horses in 

training [9] and up to 55 % in horses at pasture [10]. Therefore, treat-
ment is recommended for any horse with a clear disruption of squamous 
epithelial integrity, i.e., ≥ grade 2/4 [3]. The drug of choice for acid 
suppression is the proton pump inhibitor omeprazole [3] which irre-
versibly inhibits the H+/K+ ATPase pump on the secretory surface of the 
gastric parietal cell [9]. Thus, omeprazole in combination with man-
agement changes to reduce the risk of acid exposure is used in the 
treatment and prevention of ESGD [3]. 

Methods to treat and/or prevent ESGD effectively without requiring 
the continued use of pharmaceutical agents would be desirable [11] and 
many commercial products are available; however, little data exists on 
the efficacy of these supplements. Beet pulp contains a soluble fibre 
component known as pectin, a beta linked polysaccharide based around 
galacturonic acid and arabinose which is thought to form a protective 
gel barrier when exposed to an acid environment [12]. Additionally, 
pectin reacts with mucus bringing about its stabilisation [13] and can 
bind bile acids in the gastric fluid [14]. Lecithin is the common term for 
the phospholipid phosphatidyl choline and phospholipids are probably 
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involved in stabilising the protective barrier of the mucin layer on the 
gastric mucosa [15]. The results from previous studies involving feeding 
pectin and lecithin have been contradictory. Whilst in two studies a 
commercial product containing a pectin-lecithin complex failed to pre-
vent lesions in the gastric squamous mucosa induced by intermittent 
feed deprivation [11,16]; the same product was reported to be associ-
ated with improved healing of ESGD compared to untreated horses in 
another study [17] and a combination of a pectin-lecithin complex, live 
yeast and magnesium hydroxide was found to be effective in the pre-
vention of ESGD in Thoroughbred racehorses [18]. High calcium and 
protein concentrations provide alfalfa a strong intrinsic acid buffering 
capacity [19,20]. Horses fed alfalfa had higher gastric juice pH and 
lower ESGD scores than the same horses fed bromegrass hay [21]. In 
another study, horses exercised and fed alfalfa hay had less severe ESGD 
than horse that were fed grass hay [22]. It was hypothesized that the 
calcium carbonate in the alfalfa hay buffered stomach acid or had a 
direct effect on gastric secretions. 

Thus, the aim of this study was to determine whether feeding a 
commercial beet pulp/alfalfa/oat fibre mix aids ESGD healing and/or 
prevention of recurrence in a prospective case-control study of naturally 
occurring disease. 

2. Material and methods 

2.1. Ethical approval 

This study was approved by the Royal Veterinary College Clinical 
Research Ethical Review Board (URN 2022 2095-3). 

2.2. Horses 

A convenience sample of ten adult horses with naturally occurring 
ESGD visible on gastroscopy but no other co-morbidities were recruited 
to the study at the point of diagnosis. 

2.3. Gastroscopy 

Gastroscopy was performed under standing sedation (detomidine 
[Domidine, Dechra Veterinary Products]; 10mg/Kg body weight IV) 
after a 16 hr fast using a 3m video endoscope (Karl Stortz Video Endo-
scope PV-G 28-300) passed via the ventral nasal meatus and the 
oesophagus. The stomach was inflated via the biopsy channel of the 
endoscope using a manual pump until the squamous and glandular 
mucosae were visible and a systematic examination of the stomach was 
performed [23]. First, the area around the cardia (with retroflexion of 
the videoendoscope) was inspected. Next, the lesser and greater curva-
tures of the stomach were evaluated, followed by the margo plicatus, 
pyloric antrum, pylorus and the anterior segment of the duodenum. 
Images were obtained from each region and stored. At the conclusion of 
the gastric examination, the stomach was deflated by suctioning air 
through the biopsy channel. 

2.4. Treatment groups 

All animals were treated with omeprazole (4 mg/kg SID P.O. [n=1] 
or once every 7 days via intramuscular injection [n=9]) as per the 
attending veterinarian’s recommendation and randomly allocated to be 
fed a commercial beet pulp/alfalfa/oat fibre mix (Fibre-Beet [British 
Horse Feeds]; 1 Kg/horse divided into 2 meals/day; n=5; diet-fed group) 
or no additional feed (n=5; control group) alongside their usual diet for 
one month. Gastroscopy was repeated after one month to assess response 
to therapy. If the ESGD had healed (return to grade 0/4), the omeprazole 
therapy was discontinued, and the commercial feed given to all horses 
for a further month to assess its ability to prevent recurrence. Gastros-
copy was repeated at the end of the second month to determine ESGD 
recurrence. 

All gastroscopy images were graded by a single experienced blinded 
observer on study completion using the 0-4 grading system [1]. See 
flowchart (Fig. 1). 

All owners were also given advice by the attending veterinarian with 
respect to changes in management (increase in pasture turnout, constant 
access to good-quality hay and reduction of non-structural carbohydrate 
intake) to promote ESGD healing and reduce the risk of recurrence as per 
normal procedure for dealing with cases of ESGD at the referral hospital. 
However, the diet (apart from the addition of the commercial beet pulp/ 
alfalfa/oat fibre mix), pasture turnout, amount of time spent stabled and 
exercise regime were not standardised. 

2.5. Statistical analysis 

Data was analysed using statistical software (GraphPad Prism 
version 9.4.1). Continuous data (age) was assessed for normality using 
Shapiro-Wilk test and compared between the two treatment groups 
using an unpaired Student t test. Categorical data was compared be-
tween the two treatment groups using chi squared (breed, sex) or Mann- 
Whitney test (initial gastroscopy grade). Horses were categorised as 
having healed (ESGD grade 0/4) or not (ESGD grade ≥1/4) after one 
month and as having recurred (ESGD grade ≥1/4) or not (ESGD grade 0/ 
4) after 2 months. The number of horses categorised as healed/recurred 
at each time point was compared with the number than had not between 
the two treatment groups using fisher’s exact test. Significance was 
accepted at P < 0.05. 

3. Results 

The mean ± standard deviation (SD) age of the ten horses included in 
the study was 11.6 ± 3.8 years; 4 were mares and 6 geldings; various 
breeds were represented (8 horses, 2 ponies); the median (range) initial 
ESGD grade was 2 (2 - 4; Table 1); the initial physical examination was 
unremarkable for all animals; and all animals were used for pleasure 
riding. 

There were no significant differences between the control and diet- 
fed groups with respect to signalment or initial ESGD grade. 

ESGD had healed (grade 0) in all ten animals after 1 month and 
unsurprisingly there was no significant difference between the number 
of horses that had healed/not healed within the control and diet-fed 
groups. In all cases, owners reported resolution of the clinical signs 
suggestive of ESGD that had prompted the initial investigation. 

After the second month, ESGD had recurred in significantly (p=0.04) 
more animals that did not receive the commercial diet initially ((3/5 
[60 %] animals; mean [range] ESGD grade after 2 months 3 [0, 4]) 
compared to those that did (0/5 [0 %] animals; mean [range] ESGD 
grade 0 [0. 0]; Table 1). In all cases, owners reported that there had been 
no recurrence of the clinical signs suggestive of ESGD that had prompted 
the initial investigation and the physical examination findings remained 
unremarkable. Detailed questioning of the owners of the three horses in 
which the ESGD had recurred did not reveal the presence of any man-
agement risk factors known to be associated with an increased risk of 
ESGD. 

4. Discussion 

Numerous nutritional supplements are marketed for ESGD, often 
with limited evidence to support their use in the horse [3]. Pectin, a 
gel-forming carbohydrate polymer, alone or in combination with leci-
thin (an amphiphilic phospholipid) has been the subject of several 
studies [11,16-18] due to their suggested ability to form a protective gel 
barrier within the stomach. Beet pulp contains pectin and lecithin and is 
widely available in the UK in the form of various commercial products 
such as the beet pulp/alfalfa/oat fibre mix used in the present study. 

The results of previous studies that evaluated the effects of feeding 
pectin and lecithin to aid the healing and prevention of ESGD have been 
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variable. Pectin-lecithin complex (Apolectol) fed as a small amount 
(250 g) of a commercial supplement (Pronutrin) for 7 days previously 
failed to prevent ESGD lesions from developing in a feed depravation 
model [11]. In a second study, 10 healthy horses were fed the same 
supplement or no supplement for 28 days before and during intermittent 
feed depravation over 7 days in a cross over design [16]. However, 
administration of the feed supplement was ineffective at preventing 
squamous gastric ulceration. Limitations of these studies included only 

evaluating the effect of pectin-lecithin on ESGD prevention, and only 
involving induced disease which may be too severe and not accurately 
reflect the naturally occurring disease. In contrast, administration of the 
same supplement to 12 clinical cases with ESGD for 10 days was asso-
ciated with improved healing of gastric squamous mucosal lesions 
compared to 12 control animals [17]. However, in that study, horses 
were not allocated randomly to treatment groups, the endoscopist was 
not blinded as to treatment and the trial lasted only 10 days which may 

Fig. 1. Flowchart detailing study protocol.  
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be an insufficient time frame in which to evaluate the effect of a com-
pound that may facilitate ESGD healing since spontaneous healing of 
lesions can occur in 14 days [24], confounding any comparison of 
healing in treated and untreated animals. In another study, ten Thor-
oughbred horses with naturally occurring ESGD were treated with the 
same pectin-lecithin complex supplement once daily for 30 days without 
additional acid suppressant medication or management changes [25]. In 
three of the horses, the lesions had healed completely, and in six others 
the lesions had improved significantly. Again, the study lacked a control 
group so that spontaneous healing of the lesions could not be ruled out. 
Finally, feeding Trophogast pellets, a supplement containing pectin, soy 
lecithin, zinc oxide and Castanea sativa Mill (extract of sweet chestnut), 
to ten endurance horses with naturally occurring disease alongside 
management changes was associated with a significant decrease in 
ESGD grade, whereas the grade remained unchanged in the control 
group (n=5) [26]. In the present study, feeding a commercial beet 
pulp/alfalfa/oat fibre mix to horses with naturally occurring ESGD 
during both the healing and the prevention phase (rather than just one 
or other of these phases) alongside management change recommenda-
tions was associated with complete prevention of recurrence, whereas 
ESGD recurred in 60% of animals that were fed the commercial diet only 
during the prevention phase. 

Other potentially beneficial effects of feeding the commercial beet 
pulp/alfalfa/oat fibre mix to horses with ESGD include increased water 
intake through feeding a moist feed which in turn promotes saliva flow 
and therefore gastric acid buffering, feeding a food stuff that has a low 
starch content (starch has a low acid binding capacity) and a high 
inherent acid binding capacity [20], and feeding a foodstuff that in-
creases mucus concentration in the stomach [27]. Additionally, high 
calcium and protein concentrations provide alfalfa with a strong 
intrinsic acid buffering capacity [19,20]. Higher extracellular and 
intracellular calcium concentrations in gastric parietal and G cells may 
lower the cAMP concentration, thus reducing the production of HCl 
[28]. Additionally, the complex carbohydrate fractions found in alfalfa’s 
cell walls have also been shown to provide better buffering than those 
found in grass hays. The number and severity of ESGD lesions were 
significantly lower and gastric pH significantly higher in horses fed an 
alfalfa hay plus grain diet compared to a bromegrass hay only diet [21]; 
horses exercised and fed alfalfa hay had less severe ESGD than horse that 
were fed grass hay [22]; whereas feeding alfalfa as chaff or pellets rather 
than as forage improved ESGD lesions in weanling foals in some [29] but 
not all [30,31] studies and had no significant effect on ESGD healing or 
prevention in heavily exercised adult trotters [32]. 

Similar to the previous studies evaluating the effect of pectin- 
lecithin, the limitations of this study include the small number of ani-
mals recruited to the study and the lack of inclusion of all possible 
control groups. A group in which animals did not receive the commercial 
diet during both the treatment and the prevention phase was not 
included as this study as financial constraints limited the number of 
animals that could be recruited to the study and therefore the number of 
possible treatment groups. Since the study was undertaken under 

clinical circumstances, it was not ethically possible to withhold phar-
macological therapy to fully assess the impact of the diet on lesion 
healing. In addition, whilst all owners were given the same advice 
relating to management changes that would potentially aid healing of 
ESGD and help prevent recurrence, the implementation of these changes 
could not be verified nor was it possible to standardise the diet fed, 
exercise undertaken, or amount of time spent at pasture. Finally, whilst 
there were no obvious other factors that appeared to have contributed to 
the recurrence of the ESGD in the three affected animals, it is possible 
that the recurrence was attributable to factors other than the lack of 
receiving the diet during the treatment phase. Thus, ideally further in-
vestigations including larger numbers of animals allocated to all possible 
control and treatment groups are required to corroborate the findings of 
the present study. 

5. Conclusion 

In conclusion, ESGD recurred in significantly fewer animals fed a 
commercial beet pulp/alfalfa/oat fibre mix during the healing and 
prevention phases compared to those fed the diet in only the prevention 
phase in this small study involving animals with naturally occurring 
disease. Further studies are warranted to evaluate this potential bene-
ficial effect in more detail. 
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Table 1 
Equine squamous gastric disease (ESGD) score on initial presentation, after one month of omeprazole therapy with (n=5) or without (n=5) commercial diet and one 
month after cessation of omeprazole and continuation of the same commercial diet (n=10).  

Horse Age (years) Breed Sex Fed commercial diet initially? Initial ESGD grade ESGD grade after 1 month ESGD grade after 2 months 

1 7 Holsteiner X Gelding Yes 3 0 0 
2 14 Arab X Gelding Yes 2 0 0 
3 7 Irish sports horse Mare Yes 2 0 0 
4 15 Crossbreed horse Gelding Yes 3 0 0 
5 9 Thoroughbred Mare Yes 2 0 0 
6 17 Standardbred Gelding No 2 0 2 
7 13 New Forest Mare No 3 0 0 
8 12 KWPN Gelding No 4 0 3 
9 15 Cob Gelding No 2 0 0 
10 7 Arab X Mare No 2 0 4  
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