
Comparison of vital mushrooms and omeprazole in the treatment of equine gastric ulcer syndrome N. Dietzmeyer et al.

Pferdeheilkunde – Equine Medicine 40 (2024) 473

Pferdeheilkunde – Equine Medicine 40 (2024) 5 (September/October) 473–481

Comparison of vital mushrooms and omeprazole in the 
treatment of equine gastric ulcer syndrome in Thorough-
bred racehorses in training – a pilot study
Nina Dietzmeyer1, Ingrid Vervuert2 and Monica Venner1

1	 Equine Clinic Destedt GmbH, Destedt, Germany 
2	 Institute of Animal Nutrition, Nutrition Diseases and Dietetics, Faculty of Veterinary Medicine, Leipzig University, Germany

Summary: Equine squamous gastric disease (ESGD) most notably affects Thoroughbred racehorses, with a prevalence of 80–100 %. Omepra-
zole, the treatment of choice, has been extensively investigated in the past. However, the drug's withdrawal time is 9 days for racehorses in Germa-
ny, prohibiting its use before racing. Despite an emerging interest in vital mushrooms to treat gastric ulcers in humans, no studies have yet been 
published in horses. The aim of the current study was to compare an orally administered vital mushroom formulation with an orally administered 
buffered omeprazole powder paste formulation with regard to their impact on equine squamous gastric disease (ESGD) and equine glandular 
gastric disease (EGGD). After clinical and gastroscopic examination, 22 Thoroughbred young racehorses (mean ± SD age 25.7 ± 1.46 months) 
with lesions of the squamous and/or glandular mucosa were assigned to one of two groups. Horses received either vital mushrooms orally (CME 
Gastric Control Gold, CME Horses GmbH, Münster, Germany; n = 10 horses) at a dosage of 30 grams/horse for 28 days or buffered paste 
omeprazole orally (GastroGard®, Boehringer Ingelheim, Ingelheim am Rhein, Germany; n = 12 horses) at an initial dosage of 4 mg/kg bwt for 7 
days and a cost limiting prophylactic dose of 1 mg/kg bwt for the subsequent 21 days per os once daily. After completion of the 28-day treatment 
duration, gastric examinations were repeated to determine lesion status. While ESGD was detected in 21 out of 22 horses, EGGD was less com-
monly diagnosed in a total of 16 out of 22 horses. Median squamous lesion scores (plus 25th–75th percentiles) significantly improved in horses 
receiving omeprazole. At the beginning of the study the squamous greater curvature revealed a median score of 2 (1–3) and a median score of 
1 (0–3) after treatment on day 28 (p = 0.016). The squamous lesser curvature revealed a median score of 3 (2–3) at the beginning of the study 
and a median score of 2 (1–3) after treatment on day 28 (p = 0.011). No statistical significance was detected in the vital mushrooms group with 
a squamous greater curvature median score of 1 (0–1) at the beginning of the study and a median score of 1 (0–1) after 28 days. The squamous 
lesser curvature in this group revealed a median lesion score of 1 (1–2) at the beginning of the study and a median lesion score of 1 (0–2) after 
28 days of treatment. No statistically significant effects of either of the two treatments were observed in the fundus, antrum, and pylorus. This 
pilot study shows that the treatment of ESGD with vital mushrooms was inferior to treatment with omeprazole. However, gastroscopic findings did 
not deteriorate under treatment with vital mushrooms, which might propose their use as supplement before racing. However, due to the missing 
implementation of a negative control group, we cannot draw a conclusion about whether vital mushrooms supplementation reveals a difference 
when compared to no treatment. The small number of animals per group constitutes the main limitation of this study. For future trials, the severity 
of lesions should be balanced between both treatment groups as part of a randomized controlled study. 
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Introduction

Equine Gastric Ulcer Syndrome (EGUS) is a common dis-
ease in horses. Worldwide, not only high-performing athletes 
but also leisure horses and broodmares are affected [1–3]. It 
is essential to distinguish disease of the Pars nonglandularis 
(ESGD) and the Pars glandularis (EGGD) as the two anatomi-
cal regions are associated with different risk factors and treat-
ment. A variety of management factors have been identified 
to favor the development of gastric ulcers at the different an-
atomical sites [4–6].

Racehorses are high-performing athletes, and the relationship 
between training and the exposure of the Pars nonglandularis 
to acid is well described. During gaits faster than walking, 

intra-abdominal pressure increases, thereby the acidic gastric 
content is pushed dorsally and this causes increased exposure 
of the squamous mucosa [7]. Additionally, racehorses are fed 
a high amount of starch daily in order to cover their energy 
requirements. However, several studies have shown that an 
increased starch intake is associated with an increased risk of 
ESGD. If the amount of starch exceeds 2 g/kg bwt an approxi-
mately 2-fold increase in the probability of ESGD grade ≥ 2/5 
has been described [8]. In accordance with that, the presence 
of ESGD in actively trained Thoroughbred racehorses shows 
a prevalence of 80–100 % [9–12].

The proton pump inhibitor omeprazole has established itself 
in numerous studies as the gold standard therapy for lesions 
of the squamous gastric mucosa. Omeprazole acts by binding 
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the H+/K+ ATPase proton pump on the parietal cells, thereby 
preventing the secretion of H+ ions into the gastric lumen and 
consequently elevating the gastric pH [13,14]. Despite the prov-
en high efficacy of this drug, the outcome of treatment is still 
influenced by a variety of factors, such as formulation, route 
of administration, gastric filling prior to oral administration, 
dosage and duration of treatment, and redevelopment of le-
sions is common [1,15,16]. In order to treat ESGD, omeprazole 
has to be administered daily at a dose of 4 mg/kg bwt for a 
minimum of 14 days, displaying a financial burden for horse 
owners [17,18]. In addition to that, the use of omeprazole in 
racehorses is limited in Germany due to doping regulations 
in gallop racing. A withdrawal period of 9 days was recom-
mended by the EHSLC in 2021. This is based on a multiple 
administration study with GastroGard® paste (37 % w/w) at 
a daily dosage of 4 mg/kg bwt omeprazole for 28 days [19]. 
Consequently, the use of omeprazole during the 9 days prior 
to racing is not legal in Germany, generating great interest in 
providing alternative therapies.

In human medicine, there is an emerging interest and ongoing 
research, dealing with vital mushrooms. Due to their immuno-
genic, anti-inflammatory and anti-carcinogenic effects [20,21], 
they represent a potential alternative for the treatment of 
gastric ulcers. Experimental studies on their gastroprotective 
properties have already been carried out in rats and mice 
with promising results. In these studies, artificial gastric lesions 
were induced using acetic acid or ethanol [22,23]. Numerous 
supplementary feeds containing various combinations of vi-
tal mushrooms are already available for the enhancement of 
gastric mucosa protection and therefore prophylaxis against 
EGUS in horses. Although these are freely available on the 
market, there are currently no clinical studies proving their 
efficacy in horses.

The aim of the current study was to compare the efficacy of 
an orally administered vital mushroom formulation with an 
orally administered buffered omeprazole powder paste for-
mulation in actively trained young Thoroughbred racehorses. 
We hypothesized that the impact of oral vital mushrooms is 
not significantly inferior to the impact of orally administered 
buffered omeprazole powder paste formulation on ESGD and 
EGGD in Thoroughbred racehorses in training.

Materials and methods

Animals

Twenty-two actively trained young Thoroughbred racehorses, 
with a mean age (± SD) of 25.7 ± 1.46 months and a mean 
BW (± SD) of 447.3 ± 40.0 kg, and with no clinical signs of 
gastric disorder but with EGUS lesions detected at gastroscopy 
were recruited from four different racing stables and included 
in the current study. The study population did not receive any 
medication in the 4 weeks prior to the start of the study. At 
the beginning of the study, detailed background information 
was collected, including signalment, training intensity, man-
agement, and clinical history. Horses were included if their 
clinical examination was within normal limits, and the trainer 
considered them to be suitable for their ongoing routine ex-
ercise program during a four weeks period. Throughout the 
study, horses were kept in their usual stable environment and 
were fed their usual diet. The training intensity was similar for 
all horses in the same stable under the same trainer before the 
diagnosis of EGUS and throughout the study period.

Treatment

All horses were randomly assigned to one of two treatment 
groups. Twelve horses were allocated to the omeprazole 
group, and ten horses were allocated to the vital mushrooms 
group. Trainers and stall employees were not blinded to the 
treatment groups. The entire treatment period lasted for 28 
days (Figure 1). The first group received a commercially 
available omeprazole formulation (GastroGard®, Boehringer 
Ingelheim, Germany) at a dosage of 4 mg/kg bwt once daily 
orally for 7 days. The following 21 days of treatment were 
continued with a prophylactic dose of 1 mg/kg bwt once daily 
orally. The second group received a commercially available 
dietary supplement containing a mixture of vital mushrooms 
(CME Gastric Control Gold, CME Horses GmbH, Münster, 
Germany) at a dosage of 30 grams/horse orally once dai-
ly for the entire treatment period of 28 days. All treatments 
were administered in the morning, e.g., 30 minutes prior to 
feeding. Trainers were asked to report possible abnormali-
ties of the study horses throughout the entire treatment peri-
od (changing management conditions, behavioral problems, 
willingness to perform, injury, illness, other medications).

Gastroscopy

Each horse underwent a general clinical examination and a 
subsequent gastroscopy. Examinations were performed on 
day 0 before the onset of medication and on day 28 after 
completing the treatment period. Before endoscopy, the hors-
es were fasted for 12 hours. After clinical examination, the 
horses were intravenously sedated with 0.01 mg per kg BW 
detomidinhydrochloride (Cepesedan®; CP Pharma, Burgdorf, 
Germany). A three-meter flexible video endoscope (Karl Storz, 
Tuttlingen, Germany) was inserted into the stomach through 
an 80 cm nasogastric tube placed via the ventral nasal pas-
sage into the esophagus. The stomach was insufflated with 
air, and the mucosa was rinsed with water to free it from ad-
herent lining material to ensure an unhindered inspection 

Fig. 1	 Study design. At the beginning of the study (day 0), gastric 
lesions were scored during gastroscopy by M. Venner (ECEIM Diplo-
mate). Horses were treated for a total of 28 days and received either 
omeprazole (n=12) or vital mushrooms (n=10). On day 28, the 
same procedure as described for day 0 was repeated for all horses.    | 
Studien Design. Zu Beginn der Studie (Tag 0) wurden die Pferde kli-
nisch und gastroskopisch untersucht. Die Magenbefunde wurden von 
M. Venner (Dipl. ECEIM) bewertet. An Tag 28 wurde bei allen Pferden 
dieselben Untersuchungen wie an Tag 0 wiederholt.
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of the entire stomach. In individual cases where there was a 
persistent gastric filling, which would have prevented an ad-
equate evaluation of all regions, the horses were fasted for 
another 4 hours, and the gastroscopy was repeated. Each 
region of the stomach was evaluated individually by a board-
ed ECEIM specialist (MV), who was blinded to the group allo-
cation. These regions included the dorsal squamous fundus, 
lesser curvature of the squamous mucosa, greater curvature 
of the squamous mucosa, greater curvature of the glandular 
region, antrum, and pylorus. Each region was scored using 
a 0 to 4/4 scale. Squamous mucosa was evaluated as pro-
posed by the European College of Equine Internal Medicine [1] 
(Table 1). Glandular mucosa was evaluated according to a 
previous publication by Vondran et al [24] (Table 2). Videos and 
images of the stomach were recorded for each examination.

Statistical analyses

Statistical analyses were conducted using statistical software 
(SPSS®, IBM®, Armonk, NY, USA). Stomach scores were cal-
culated using the medians and the 25th and 75th percentiles. 
The Wilcoxon signed-rank test was performed to compare the 
gastric lesion scores between the different time points (day 0 
vs. day 28) within one treatment group. The Kruskal-Wallis 
test was used to compare gastric lesion scores between the 
two treatment groups (omeprazole vs. vital mushrooms) at the 
same time point. Significance was defined as p ≤ 0.05.

Results

During the course of the study none of the horses showed clini-
cal signs typically associated with the presence of gastric ulcers 
(colic, inappetence, reduced general well-being). All horses 
in the omeprazole group (n = 12) as well as all horses in the 
vital mushrooms group (n = 10) completed the 28-day study 
period. According to the inclusion criteria, in all horses of this 
study EGUS lesions were diagnosed at initial gastroscopy. At 
the initiation of the study on day 0, squamous gastric lesions 
(score ≥ 1) were apparent in 21 of 22 horses. Glandular gas-
tric lesions (score ≥ 1) were diagnosed in 16 out of 22 horses.

After completion of the treatment period, squamous gastric le-
sions (score ≥ 1) were still present in 20 out of 22 horses, reveal-
ing a prevalence of 91 % for ESGD after treatment. Glandular 
gastric lesions (score ≥ 1) were still present in 17 out of 22 hors-
es, revealing a prevalence of 77 % for EGGD after treatment.

At the initial examination on day 0, in the dorsal squamous 
fundus the median lesion score (25th–75th percentiles) was 0 
(0–1) in the omeprazole group and 0 (0–0) in the vital mush-
rooms group. After the treatment period on day 28, the me-
dian lesion score of that region was 0 (0–0) in both treatment 
groups and did not differ significantly from day 0 in either of 
the treatment groups (Table 3).

In the squamous greater curvature, the median lesion score 
was significantly higher at day 0 in the omeprazole group 
(score: 2; 1–3) compared to the vital mushrooms group 
(score:1; 0–1) (p = 0.008). The score decreased significantly 
by one degree in the omeprazole group from day 0 to day 
28 (score day 0: 2; 1–3 - score day 28: 1; 0–3) (p = 0.016). 
The two time points in the vital mushrooms group revealed no 
significant difference (score day 0: 1; 0–1 - score day 28: 1; 
0–1) (Table 3, Figure 2).

Table 1	 Scoring system for the squamous regions of the equine 
stomach, adapted from the proposal of the European College of 
Equine Internal Medicine [1].    |    Bewertungssystem der nongland-
ulären Regionen des Pferdemagens, angepasst nach dem Vorschlag 
des European College of Equine Internal Medicine[1].

Grade Characteristics

0 Epithelium intact and no appearance of hyperkeratosis

1 Mucosa intact, but areas of hyperkeratosis

2 Small, single or multifocal lesions

3 Large single or extensive superficial lesions

4 Extensive lesions with areas of apparent deep ulceration

Table 2 	 Scoring system for the glandular regions of the equine 
stomach, as published by Vondran et al. [21].    |    Bewertungssystem 
der Drüsenregionen des Pferdemagens, veröffentlicht von Vondran et 
al.[21]).

Grade Characteristics

0 Epithelium intact and no appearance of hyperemia (red-
dening) or fibrinosupperative areas

1 Intact flat mucosa, but with small single or multifocal 
areas of reddening

2
Raised mucosa with large single or multifocal areas 
of reddening or fibrinosupperative areas, no signs of 
bleeding

3 Raised mucosa with hemorrhagic and fibrinosupperative 
areas

4 Ridged or depressed mucosa with severe signs of blee-
ding or with large and distinct fibrinosupperative areas

Table 3	 Gastric lesion scores (Median and 25th/75th percentiles) 
before (Day 0) and after (Day 28) treatment with either omeprazole or 
vital mushrooms. Unlike letters indicate a significant difference with 
p < 0.05 between Day 0 and Day 28 within the same treatment group. 
Unlike symbols indicate a significant difference with p < 0.05 between 
the different treatment groups at the same timepoint.    |    Magen 
Scores (Median und 25./75. Perzentile) vor (Tag 0) und nach (Tag 28) 
Behandlung mit entweder Omeprazol oder medizinischen Heilpilzen. 
Verschiedene Buchstaben weisen auf einen signifikanten Unterschied 
bei p < 0,05 zwischen Tag 0 und Tag 28 innerhalb derselben Behand-
lungsgruppe hin. Verschiedene Symbole weisen auf einen signifikanten 
Unterschied bei p < 0,05 zwischen den verschiedenen Behandlungs-
gruppen zum gleichen Zeitpunkt hin.

Omeprazole Vital mushrooms

Day 0 Day 28 Day 0 Day 28

Squamous fundus 0 (0–1) 0 (0–0) 0 (0–0) 0 (0–0)

Squamous greater 
curvature 2 (1–3)*a 1 (0–3)b 1 (0–1)# 1 (0–1)

Squamous lesser 
curvature 3 (2–3)*a 2 (1–3)b 1 (1–2)# 1 (0–2)

Glandular greater 
curvature 0 (0–1) 0 (0–0) 0 (0–1) 0 (0–0)

Antrum 1 (0–2) 1 (0–1) 2 (0–2) 1 (1–2)

Pylorus 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–1)
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Most severe lesions were found in the squamous lesser curva-
ture (Figure 3). In the squamous lesser curvature, the median 
lesion score was significantly higher at day 0 in the omepra-
zole group (score: 3; 2–3) compared to the vital mushrooms 
group (score: 1; 1–2) (p = 0.013). The score decreased sig-
nificantly by one degree in the omeprazole group from day 
0 to day 28 (score day 0: 3; 2–3 - score day 28: 2; 1–3) 
(p = 0.011). The two time points in the vital mushrooms group 
revealed no significant difference (score day 0: 1; 1–2 - score 
day 28: 1; 0–2) (Table 3, Figure 4).

In the glandular greater curvature, the median lesion score at day 
0 was 0 (0–1) in both treatment groups. After the treatment peri-
od on day 28, the median lesion score was 0 (0–0) in both treat-
ment groups and did not differ significantly from day 0 (Table 3).
In the antrum, the median lesion score at day 0 was 0 (0–2) 
in the omeprazole group. After the treatment period on day 
28, this median lesion score increased by one degree to 1 
(0–1), but did not differ significantly from day 0. In the vital 
mushrooms group, the median lesion score on day 0 was 2 
(0–2) and could be reduced by one degree up to day 28 (1; 
1–2). However, this tendency towards glandular healing did 
not reveal statistical significance (Table 3).

In the pyloric region, the median lesion score at day 0 was 
0 (0–0) in both treatment groups. After the treatment period 
on day 28, the median lesion score was 0 (0–0) in the ome-
prazole group and 0 (0–1) in the vital mushrooms group and 
did not differ significantly from day 0 in either of the treatment 
groups (Table 3).

Discussion

With regard to equine squamous gastric ulceration, omepra-
zole still represents the gold standard treatment. In Germany, 
its use in actively gallop racing horses is limited, as doping 
regulations have defined a withdrawal period of nine days [16].

In addition to that, various other downsides must be consid-
ered in connection with omeprazole. Especially the long-term 
use of omeprazole, commonly applied in racing horse pop-
ulations, raises concerns, as in humans after long-term ome-
prazole the risk of interstitial nephritis is high, although this 
phenomenon has not been described in equine internal med-
icine yet [25,26]. Another side effect with limited but strong ev-
idence in human literature is the occurrence of rebound gas-

Fig. 2	 Score for the squamous greater curvature before (Day 0) 
and after (Day 28) treatment with either omeprazole or vital mush-
rooms (dark grey plots for the omeprazole group; light grey plots for 
the vital mushrooms group). Asterisks indicate a significant difference 
with p < 0.05.    |    Score der Schleimhautläsionen der squamösen 
großen Kurvatur vor (Tag 0) und nach (Tag 28) der Behandlung mit ent-
weder Omeprazol oder medizinischen Heilpilzen (dunkelgraue Plots: 
Omeprazol-Gruppe; hellgraue Plots: medizinische Heilpilze-Gruppe). 
Sternchen zeigen einen signifikanten Unterschied mit p < 0,05 an.

Fig. 3	 Representative pictures of the gastroscopic appearance of 
the lesser curvature before treatment on day 0 (A, C, E, G) and 
after treatment on day 28 (B, D, F, H). For treatment of ESGD, hors-
es underwent treatment with either omeprazole (A, B, E, F) or vital 
mushrooms (C, D, G, H). Treatment with omeprazole significantly 
improved the lesion scores of the squamous lesser curvature between 
day 0 (A) and day 28 (B), while no significant change was detected 
between day 0 (C) and day 28 (D) in this region of the vital mush-
rooms treated horses. Both treatment groups revealed horses that 
even deteriorated under treatment (omeprazole: E vs. F and vital 
mushrooms (G vs. H).    |    Repräsentative Bilder der gastrokopi-
schen Befunde der kleinen Kurvatur vor der Behandlung am Tag 0 (A, 
C, E, G) und nach der Behandlung am Tag 28 (B, D, F, H). Für die 
Behandlung von ESGD, wurden die Pferden entweder mit Omeprazol 
(A, B, E, F) oder medizinischen Heilpilzen (C, D, G, H) behandelt. 
Die Behandlung mit Omeprazol verbesserte signifikant die Läsionen 
der squamösen kleinen Kurvatur zwischen Tag 0 (A) und Tag 28 (B), 
während keine signifikante Veränderung zwischen Tag 0 (C) und Tag 
28 (D) in diesem Bereich bei den mit medizinischen Heilpilzen behan-
delten Pferden festgestellt wurde. Beide Behandlungsgruppen zeigten 
Pferde, bei denen sich die Befunde der kleinen Kurvatur verschlech-
terte (Omeprazol: E vs. F und Heilpilze: G vs. H).
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tric hyperacidity (RGH) following cessation of proton-pump 
inhibitors used for periods longer than 8 weeks. RGH results 
from the development of hypergastrinemia and elevated lev-
els of serum chromogranin A due to hypo/anacidity [27,28]. 
This phenomenon has also been proposed to contribute to 
the fast recurrence of ESGD in horses after the cessation of 
omeprazole. Recently, Clark et al. studied the effects of medi-
um-term omeprazole administration and cessation on equine 
serum gastrin and serum chromogranin A concentrations. In-
terestingly, this study did not reveal an effect of treatment or 
discontinuation in equine serum chromogranin A concentra-
tions. Serum gastrin levels increased in response to omepra-
zole treatment but returned to baseline values already within 
two to four days after the last administration of omeprazole, 
thereby not supporting the hypothesis of RGH in horses after 
medium-term use of omeprazole [29].

Although the gold standard omeprazole has been shown to 
be effective and safe in multiple studies, it is important to 
recognize that only approximately 77 % of ESGD lesions of 
Thoroughbred racehorses in active training will resolve with-
in 28 days at full dosage of orally administered omeprazole 
paste [15,30,31]. With regard to the long treatment duration, 
omeprazole also displays a cost-intensive approach. Taking 
account of the drawbacks, researchers are strongly interested 
in studying and providing alternative treatment options.

Besides of the widely accepted culinary and nutritional val-
ue of mushrooms, they are increasingly appreciated for their 
positive vital properties, particularly in human medicine. They 
possess numerous pharmacological properties, including, 
among others, antimicrobial, anti-inflammatory, immuno-
modulatory, antioxidant, antiallergic, and prebiotic activ-
ities [32–36]. The best-known and most abundant bioactive 
compounds in vital mushrooms are β-glucans [32]. In human 
research there is an emerging interest in the effects of these 
β-glucans on gut microbiota and intestinal health. These poly-
saccharides constitute a source of nutrition and energy for in-
testinal microbes. In human medicine, an intact gastroenteric 
microbiome is known to be critical for fitness [37]. It has been 
repeatedly described that EGUS affects fitness parameters in 
poorly performing racehorses [38]. It has also been suggested 
that a lower gastric pH in EGUS-affected horses may lead to 
a different microbiome [39]. Therefore, supporting the horse’s 
gut microbiome could play an important role in the treatment 
of EGUS.

In the current study, a vital mushroom combination was used 
consisting of Agaricus blazei, Cordyceps militaris, Lentinula 
edodes-Shiitake, Hericium erinaceus, and Ganoderma lu-
cidum-Reishi. The intestinal activity of their polysaccharides 
has mainly been investigated in mice and rats, showing that 
they not only exhibit gastroprotective effects but also accel-
erate healing of induced ulcers [22,23]. Nevertheless, one has 
to keep in mind that gastric ulceration in rats and mice can 
be induced experimentally by various methods. Usually, le-
sions are induced via the administration of chemical agents 
or direct application of necrotizing agents. In rodents lesion 
location is restricted to the glandular portion of the stomach, 
mimicking peptic ulceration in humans [40]. To evaluate the ef-
fect of vital mushroom in horses, the authors did not perform 
a standardized ulcer induction, as stated elsewhere [41], but 

investigated cases diagnosed in a screening study on clinically 
healthy race horses.

The idea that the utilization of polysaccharides in equine 
medicine might be beneficial is not new. In 2017, Slovis et 
al. showed that a polysaccharide blend of hyaluronan and 
schizophyllan achieved a complete resolution and/or im-
provement in ulcerative areas in 90 % of the horses [42]. To the 
best of our knowledge, no studies about the efficacy of vital 
mushrooms to treat EGUS in actively trained Thoroughbred 
racing horses have been carried out so far.

The aim of this study was to compare the efficacy of a sup-
plementary feed containing a specific vital mushroom formu-
lation with the effect of omeprazole in young Thoroughbred 
racehorses in training. We hypothesized that the vital mush-
room formulation is not significantly inferior to omeprazole in 
the treatment of ESGD.

The equine squamous gastric mucosa is commonly affected 
by lesions in actively racing horses [9]. The locations of gastric 
lesions in the horses of the current study were mainly the squa-
mous greater (n = 16 from 22 total study horses) and lesser 
curvature (n = 19 from 22 total study horses). This finding is 
supported by other literature, which also document that the 
mucosa adjacent to the margo plicatus is the most affected 
site [43–45]. Adding both squamous regions, a total of n = 21 
from 22 total study horses had lesions in the squamous mu-
cosa. EGGD was diagnosed in fewer horses (n = 16 from 22 
total study horses). This result is supported by another study by 
Begg and O’Sullivan, reporting that the prevalence of gastric 
ulcers in the squamous and pyloric region is significantly dif-
ferent (p < 0.05). They also state that the grade of the pyloric 
ulceration seems to be remarkably lower than that of squa-
mous mucosa ulceration [11]. However, in another study on 
Korean Thoroughbred racehorses [12], no correlation between 

Fig. 4	 Score of gastric lesions of the squamous lesser curvature 
before (Day 0) and after (Day 28) treatment with either omeprazole 
or vital mushrooms (dark grey plots for the omeprazole group; light 
grey plots for the vital mushrooms group). Asterisks indicate a signif-
icant difference with p < 0.05.    |    Score der Schleimhautläsionen 
der squamösen kleinen Kurvatur vor (Tag 0) und nach (Tag 28) der 
Behandlung mit entweder Omeprazol oder medizinischen Heilpilzen 
(dunkelgraue Plots: Omeprazol-Gruppe; hellgraue Plots: medizini-
sche Heilpilze-Gruppe). Sternchen zeigen einen signifikanten Unter-
schied mit p < 0,05 an.
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the severity of lesions in the squamous and pyloric region was 
found, suggesting that the relationship between the presence 
of ESGD and that of EGGD is inconsistent and that they are 
induced by different mechanisms.

A tendency in the vital mushrooms group towards improve-
ment of antrum lesions after the treatment period of 28 days 
was observed. This observation was absent in the omepra-
zole group. This finding might be related to the fact that the 
glandular antrum of horses is more similar to the complete 
glandular stomach of humans, for which vital mushrooms 
were shown to be protective. In our study, the median lesion 
score of the squamous greater curvature was remarkably high 
in the omeprazole group (Score:3; 25 %-75 %: 2–3) at the 
beginning of the study. Surprisingly, no clinical signs were re-
ported by the trainers, emphasizing again, that it is very often 
not possible to have a suspicion of gastric lesions in horses 
in training.

Our study shows again that the gold standard treatment, 
omeprazole, is able to significantly reduce lesion scores with 
regard to the squamous mucosa within 28 days. However, 
despite treatment, lesions in both the greater and lesser curva-
ture of the squamous mucosa did neither resolve completely 
nor deteriorate after the prophylactic low dosage of omepra-
zole treatment 1 mg/kg bwt chosen in the current study. This 
finding is supported by several other studies, reporting squa-
mous healing rates of up to 77 % after 28 days at different 
dosages, ranging from 4 to 1 mg/kg bwt [46–48]. The reference 
dosage of 4 mg/kg bwt was chosen for 7 days and thereafter 
1 mg/kg bwt was administered in the following 21 days. How-
ever, this dosage has already been proven to be effective in a 
previous study by Sykes et al [48].

In contrast to omeprazole, the vital mushrooms did not 
achieve the desired therapeutic effect with regard to the squa-
mous mucosa. However, horses receiving vital mushrooms 
did not deteriorate in the course of the study while training 
continued. Hence, the application of vital mushrooms might 
serve as a supportive supplement for application directly prior 
to racing, when the application of omeprazole is prohibited.

The authors are well aware of the main limitations of this first 
pilot study. Besides the small sample size, the blind allocation of 
horses to treatment groups led to the fact that squamous lesion 
scores of the greater and lesser curvatures were significantly 
higher in the omeprazole group right from the beginning. It 
remains questionable if the vital mushroom formulation would 
have performed better or worse in horses with more severe 
findings. The Thoroughbreds in this study were recruited from 
four different trainers and stables. The fact that this study was 
not conducted in experimental animals housed in standardized 
stable conditions results in the inability to influence other factors 
that could induce gastric ulcers, such as diet and feeding man-
agement, stress of training, stress of the social environment, 
and mechanics of training. In the four weeks of treatment no 
changes in housing, feeding or training intensity were made. 
This guaranties bias by potentially influencing gastric findings. 
It has been well-studied that there is a correlation between the 
occurrence of gastric ulcers and the intensity of training among 
racehorses [12,45]. Given the fact that the horses in this study are 
at the same stage of training and have a mean age of 25.7 

months with only small standard deviation of ± 1.5 months, the 
weight difference between the horses is, in the authors opinion, 
negligible. For this reason, every horse was administered the 
same dosage of 30 grams once daily of the vital mushroom 
formulation. This dosage is recommended by the supplier. With 
this dosage, no adverse effects were observed in the current 
study. It would be interesting to see, whether a doubling of the 
dose could further improve the performance of vital mush-
rooms. Although the mushrooms were inferior to omeprazole 
with regard to the treatment of established ESGD, it would be 
worth investigating if their supplementation could possibly pre-
vent the development of ESGD.

Conclusion

With this first pilot study, we intended to examine the treat-
ment efficacy of a vital mushroom formulation in compar-
ison to the gold standard treatment, omeprazole, in Thor-
oughbred racehorses suffering from ESGD. Neither of the 
treatments revealed any adverse effects. The results show 
that the treatment of ESGD with vital mushrooms was in-
ferior to treatment with omeprazole. The administration of 
omeprazole significantly reduced lesion scores in the squa-
mous mucosa. No lesion reduction was observed in the vital 
mushrooms treated group. But despite ongoing race train-
ing, gastroscopic findings of all regions did not deteriorate 
under treatment with vital mushrooms. However, it needs to 
be remarked that no negative control group has been in-
cluded in the current study. Moreover, lesion severity at the 
initial examination was significantly higher in the omeprazole 
group in the squamous greater and lesser curvature at base-
line examination when compared to the vital mushrooms 
group, limiting the validity of the outcomes. Considering the 
facts that vital mushrooms are not prohibited prior to racing 
and less cost-intensive when compared to omeprazole, they 
might display a supportive supplement in the weeks before 
racing.
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