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Abstract
Introduction: Equine squamous gastric disease (ESGD) may require pro-
longed treatments with acid suppressants; therefore, interest in nutraceutical
supplements with anti-ulcerogenic properties has increased. This study aims
to investigate the efficacy of Trophogast pellet for the treatment of ESGD in
endurance horses.
Material and methods: Fifteen endurance horses were included based on
their gastroscopic examination and randomly assigned to a treatment group,
receiving Trophogast pellet for 30 days together with management changes,
or to a control group, only subjected to management modifications. At the
end of treatment, gastroscopy was repeated. Scores were assigned according
to the Equine Gastric Ulcer Council scoring system. All horses were weighed
at the beginning and at the end of the study. ESGD grades and weight before
and after treatment were compared.
Results: At enrolment, median ESGD score in the treatment group was 2,
while in the control group it was 1. After the treatment period, a significant
decrease in ESGD grade was observed in the treatment group (median 1,
p = 0.0078), while there was no change in the control group (median 2). No
significant weight change was observed in either group.
Conclusion: Trophogast pellet was effective at promoting healing of mild
ESGD in endurance horses.

INTRODUCTION

Equine gastric ulcer syndrome (EGUS) is a common
clinical condition of the equine patient, representing
a major cause of poor performance in sport horses.1

In particular, the highest prevalence of gastric ulcera-
tion has been reported in Thoroughbred racehorses in
training, varying from 82% to 94%,2–5 while Standard-
bred racehorses in training show a prevalence of 63%–
95%.6–8 In adult horses, 75%–80% of ulcers are found
in the squamous portion of the stomach,9 primarily
along the margo plicatus4,10; in fact, due to the lack
of a protective layer of mucus and bicarbonate, the
squamous mucosa is more susceptible to damage by
hydrochloric acid, pepsin and bile acids.11 This con-
dition has been defined as equine squamous gastric
disease (ESGD).1 Only two studies have been reported
about ESGD in endurance horses, showing a preva-
lence varying from 46% to 93% on the basis of their
level of competition.12,13 It has been observed that
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the duration and intensity of training are correlated to
increased prevalence, severity and number of lesions
of the squamous mucosa2,8,14; since endurance horses
exercise for longer periods compared to other sport
horses,12 they may be more exposed to these patho-
genetic mechanisms, and therefore, at higher risk of
developing ESGD.13

Although mucosal ulcers may heal spontaneously,15

this is uncommon in horses in training or rac-
ing, and medical treatment is therefore required:
omeprazole, a proton pump inhibitor, is considered
the drug of choice for prevention and treatment
of squamous ulceration, acting by suppressing acid
secretion.1,5,11,16–22 However, pharmacological treat-
ment is expensive and may require prolonged admin-
istrations: therefore, interest in nutraceutical supple-
ments with anti-ulcerogenic properties has increased
and numerous studies have been carried out to evalu-
ate their effectiveness in preventing and treating gas-
tric ulceration.13,15,23–29 Trophogast pellet is a feed
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supplement designed to protect gastric mucosa, con-
taining pectin, soy lecithin, zinc oxide and Castanea
sativa Mill. (extract of sweet chestnut). Pectin–lecithin
complexes have been studied experimentally, with
variable results.13,15,23,25 Pectins, when exposed to an
acidic environment, are rendered into a gel that binds
the bile acids of the gastroduodenal juice, protecting
the mucosa from the effects of acidity15,30; moreover,
they may help to stabilize the mucus, increase the
buffering capacity of the stomach contents and stim-
ulate a postprandial increase in gastric pH.31 Lecithin
is an exogenous phospholipid that tends to form a
highly hydrophobic protective layer, reinforcing the
acid-repellent properties of the phospholipids of the
squamous mucosa.32,33 Zinc oxide and C. sativa Mill.
may provide an additional benefit due to their antiox-
idant properties, protecting the mucosa against the
generation of damaging oxygen free radicals.34–39 This
study aims to investigate the efficacy of Trophogast
pellet, administered for 30 days, for the treatment of
spontaneously occurring ESGD in endurance horses in
training.

MATERIALS AND METHODS

Horses

Among a population of patients referred to the Equine
Unit of the Veterinary Teaching Hospital of the Uni-
versity of Milan for gastroscopic examination, 15
endurance horses from three different stables were
selected for this study. To be enrolled, horses had
to meet the following inclusion criteria: being in
endurance training, being free from other clinical
diseases, not receiving any medical treatment for
EGUS, not affected by equine glandular gastric dis-
ease (EGGD), and not considered to have ESGD requir-
ing medical therapy (grade 1–2 of 4 without concur-
rent clinical signs potentially attributable to EGUS).26

Once enrolled into the study, horses were randomly
assigned by a coin-flip to the treatment group (10
horses) or the control group (five horses). Before gas-
troscopic examination, a full physical examination
was performed on all horses in order to exclude the
presence of any other clinical disease.

Gastroscopic examination

Gastroscopic examination was performed on Day 0
and 30, at the end of the treatment period. Before
each gastroscopy, feed was withheld 6−8 h before
endoscopy,26 while water was freely accessible up to
the time of examination.26,27 All horses were exam-
ined with a video gastroscope (PV-G 34–325; Storz,
Germany) connected to an aspirator pump (208-ACH;
Faset, Italy). Horses were restrained with a twitch and
sedated with detomidine hydrochloride (0.01 mg/kg
IV; Domosedan; Vetoquinol, Italy). To enable obser-
vation of the squamous and glandular mucosae, the
margo plicatus and the pylorus, the stomach was
insufflated with air and the mucosa was rinsed of
adherent food material and mucus with water through

T A B L E 1 Composition, analytical components and additives
of Trophogast pellet

Composition:
Wheat semolina, pectin, beet sugar (sucrose), soy lecithin,
molasses of sugar cane

Analytical components:
Raw protein 8%, raw fats 7%, raw fibre 5%, raw ash 15%,
sodium < 0.1%, ash insoluble in HCl 12%

Additives per gram:
Oligo element compounds: 3b603 Zinc (zinc oxide) 0.0005 g
Binding agents, anti-agglomerates and coagulants: E554 sodium
and aluminium silicate
Botanically defined natural products: Castanea sativa Mill.:
Chestnut extract 0.00018 g

the air/water channel of the endoscope. Whenever
any lesion of the glandular mucosa was observed, the
horses were excluded from the study. The squamous
mucosa was graded by a single investigator using the
Equine Gastric Ulcer Council 0−4 scoring system, as
recommended by the Consensus Statement of the
European College of Equine Internal Medicine1,11; the
investigator remained blinded to the group allocation
until all scores were assigned and recorded.

Treatment

Once the gastric lesions had been scored, the treat-
ment group received 200 g of Trophogast pellet (Equi-
planet, Tecnozoo SRL, Italy) (Table 1) once daily
for 30 days, together with changes in management
(increase in pasture turnout, constant access to good-
quality hay and reduction of nonstructural carbohy-
drate intake).40,41 The control group, instead, under-
went the same described management changes, with-
out any adjunctive treatment, for 30 days. During this
period, training regimen remained unchanged in both
groups, at the discretion of their trainers. At the end of
this period, the gastric lesions were re-evaluated gas-
troscopically and re-scored. Moreover, the horses were
weighed before and after the treatment period.

Statistical analysis

All data were evaluated for normality using a Shapiro–
Wilk test. At enrolment, data for age and weight were
normally distributed, while data for ESGD grade were
not normally distributed. Age and weight between
groups were compared using an unpaired Student’s
t test. The differences in sex and breed distribution
between groups were evaluated by means of a Fisher’s
exact test. A Mann–Whitney U test was used to eval-
uate ESGD grades at enrolment between groups. A
Wilcoxon paired test was used to assess changes in
ESGD grades within groups over time, while a paired
t test was used to evaluate weight variations within
groups over time. Data are presented as mean ± SD
if normally distributed and as median and interquar-
tile ranges (IQRs) if not normally distributed. Sta-
tistical significance was set at p < 0.05. Data were
analyzed using a commercially available statistical
software package (GraphPad Prism 9.1.0 for MacOS;
GraphPad Software, San Diego, CA).
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T A B L E 2 General information about the horses enrolled in the study, including age, sex, breed, body weight (BW), equine squamous
gastric disease (ESGD) grade at Day 0 and ESGD grade at Day 30

Horse Group Age (years) Sex Breed BW (kg)
ESGD grade
Day 0

ESGD grade
Day 30

1 T 12 M Arabian 428 2 1

2 T 11 M Arabian 383 2 1

3 T 9 M Arabian 396 2 1

4 T 8 M Arabian 420 2 1

5 T 9 G Arabian 400 2 0

6 T 7 G Arabian 443 1 1

7 T 10 G Anglo-Arabian 472 1 1

8 T 9 M Anglo-Arabian 525 2 1

9 T 14 G Arabian 425 2 0

10 T 9 G Anglo-Arabian 415 2 0

11 C 10 M Arabian 458 1 1

12 C 9 G Anglo-Arabian 475 1 2

13 C 10 G Anglo-Arabian 460 1 0

14 C 16 G Anglo-Arabian 400 2 2

15 C 11 G Anglo-Arabian 515 2 2

Abbreviations: C, control; G, gelding; M, mare; T, treatment.

Ethics approval statement

All procedures performed on horses were approved
by the University of Milan Animal Welfare Organisa-
tion (Protocol Number OPBA_156_2019) and included
informed owner consent.

RESULTS

Horses

The information about age, sex, breed, body weight,
ESGD grade at Day 0 and 30 of the enrolled horses are
reported in Table 2. The study population consisted of
eight Arabian horses and seven Anglo-Arabian horses
(5 mares, 10 geldings) and aged from 7 to 16 years
(mean ± SD: 10.27 ± 2.31 years). At enrolment, there
was no difference in baseline data between groups for
age (treatment 9.8 ± 2.15 years, control 11.2 ± 2.78
years; p = 0.29). Even if a greater percentage of males
was present in the control group (four males, one
female) compared to the treatment group (five males,
five females), there was no significant difference in sex
distribution between groups (p = 0.58). Similarly, no
significant difference was observed in breed distribu-
tion between groups (p = 0.12). Physical examinations
were within normal limits and there was no evidence
of clinical disease in any of the horses before enrol-
ment in the study. During the period of administra-
tion, no adverse events were observed and the product
was readily consumed by all horses.

Weight

The weight of the horses at enrolment varied from
383 to 525 kg (mean ± SD: 441 ± 42.76 kg). There

was no difference in baseline data between groups
(treatment 430.7 ± 47.73 kg, control 461.6 ± 41.36 kg;
p = 0.20). After treatment time, the horses in the treat-
ment group weighed from 398 to 490 kg body weight
(mean ± SD: 430.6 ± 26.93 kg); the horses in the con-
trol group weighed from 388 to 490 kg (mean ± SD:
456.6 ± 41.08 kg). There was no change in weight over
time in the treatment group (p = 0.9893), nor in the
control group (p = 0.51).

ESGD grade

The squamous mucosa was adequately observed in all
horses, both on Day 0 and 30. At enrolment, ESGD
grades in the treatment group ranged from 1 to 2
(median 2, IQR 2–2), as well as in the control group
(median 1, IQR 1–2). There was no difference between
groups at enrolment regarding ESGD grades (p= 0.25).
After the treatment period, in the treatment group
ESGD grades ranged from 0 to 1 (median 1, IQR 0–
1), while in the control group they ranged from 0 to
2 (median 2, IQR 1–2). ESGD grades at the beginning
and at the end of the study in the treatment group
and the control group are displayed in Figure 1. A sig-
nificant decrease in ESGD grade was observed in the
treatment group (p = 0.0078) (Figure 2); instead, there
was no change over time in ESGD grade in the control
group (p > 0.9999).

DISCUSSION

The results of this study suggest that Trophogast
pellet may be effective at promoting healing of the
squamous mucosa in endurance horses affected by
mild ESGD. In fact, statistical analysis demonstrated a
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F I G U R E 1 Equine squamous gastric disease (ESGD) grades before and after the treatment period in treatment (blue) and control (red)
groups

F I G U R E 2 Gastroscopic view of one of the horses included in the treatment group at Day 0 (a) and 30 (b)

significant improvement in ESGD grade in the treat-
ment group after treatment time. The administration
of the supplement was accompanied by changes in
management, which could have contributed to the
reduction of gastric mucosa lesions and hyperkerato-
sis; indeed, stall confinement, intermittent feeding,
and high in carbohydrates diets are considered to
be important risk factors for EGUS40–45; therefore,
increasing pasture turnout, providing ad libitum good-
quality hay and reducing nonstructural carbohydrate
intake may decrease the severity of EGUS.1,21,40,41,46

However, the control group was also subjected to the
same environmental and dietary modifications, with-
out obtaining any improvement in ESGD grade: there-
fore, it is likely that the administration of Trophogast
pellet had a decisive role in the healing of the squa-
mous gastric mucosa. An improvement in the control
group could also have been expected because of envi-
ronmental and dietary changes. Although the trainers
were instructed to make these modifications to the
management of the horses, we were not able to control
exactly which changes they actually accomplished.
Moreover, we suggested to maintain the training regi-
men unchanged, but it is possible that the intensity of
the training could have varied over time on the basis
of the needs of the trainers; intense exercise has been
reported to contribute to ulceration of the squamous
mucosa.41,43,47 The lack of monitoring of management
modifications represents a limitation of the present
study; however, we can reasonably assume that these
changes were equal in both groups, since the horses
shared the same stables and trainers.

The mechanism at the base of the efficacy of
Trophogast pellet is likely to be multifactorial and
could be explained by the properties of some of
its components. Pectin–lecithin complexes have been
investigated by various studies obtaining different
results. In two different clinical trials, the results
were promising, suggesting that pectin and lecithin
may have a role in the treatment of EGUS in clin-
ical circumstances13,15; however, both these studies
did not include a control group, and it is there-
fore impossible to rule out that healing could have
been achieved due to other factors (i.e., management
changes). Two other studies failed to demonstrate a
therapeutical effect in a fasting model of EGUS23,25;
however, feed deprivation does not represent a
reliable model of the multifactorial pathogenesis of
EGUS and the conditions in which these studies were
conducted were far from normal clinical situations.
Therefore, to date the efficacy of pectin–lecithin com-
plexes is still subject of debate. Furthermore, the other
components of Trophogast pellet may have played
a significant role in the efficacy observed. Zinc is
reported to have an essential role in maintaining redox
balance and protecting against oxidative stress,36–38

and in controlling inflammatory reactions.37,48 In
horses affected by ESGD, chelated minerals containing
zinc have been studied49; in particular, in one recent
study zinc–methionine proved to be beneficial in
reducing ESGD scores after omeprazole treatment.50

Moreover, in human beings, zinc contributes to
the maintenance of membrane barrier structure
and function, which is especially important in the
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gastro-intestinal tract37: in fact, serum zinc level is
considered an indicator of gastric mucosal damage,51

and zinc complexes have been reported to have anti-
ulcer activity.37,52 Also C. sativa Mill. (sweet chestnut
extract) has natural antioxidant properties, mainly due
to its content of phenolic compounds,34,35,39 although
its use for the treatment of gastric lesions has never
been investigated.

Gastric ulceration is commonly associated with
a poor body condition1,5,11,20,21,42; different stud-
ies have reported an increase in body weight after
treatment, associated with an improvement in ulcer
grades13,16,23,41. However, the results of the present
study showed no significant difference in body weight
before and after the treatment period, neither in the
treatment group nor in the control group. It is rea-
sonable that weight changes of the horses could be
influenced by multiple factors, such as frequency and
intensity of exercise, environmental variations and
caloric density of food intake. Moreover, all the horses
enrolled in this study were affected by low-grade sub-
clinical ESGD, which likely did not influence body
weight. Therefore, in our study, the improvement of
ESGD grade was not associated with any significant
weight changes.

In conclusion, Trophogast pellet was effective at
promoting healing of mild ESGD in endurance horses,
when administered for 30 days. These results suggest
that it could be considered for use in horses affected
by low-grade subclinical ESGD. However, the present
study did not include grades 3–4 of ESGD: further
investigations are needed to evaluate the efficacy of
Trophogast pellet administered in association with
standard pharmacological therapy for the treatment
of more severe grades of ESGD. Moreover, the role of
this supplement in the prevention of the onset of new
mucosal lesions after discontinuation of pharmaco-
logical therapy and in the treatment of EGGD should
be investigated.
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