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Abstract

Bezd¢kova B., P. Jahn, M. Vyskocil: Gastric Ulceration, Appetite and Feeding Practices in
Standardbred Racehorses in the Czech Republic. Acta Vet. Brno 2008, 77: 603-607.

The objective of our study was to determine the prevalence of poor appetite and its correlation
with the prevalence of gastric ulceration, and to evaluate relation between feeding management
(feeding frequency and feeding regularity) and gastric ulceration in a group of 54 Standardbred
racehorses in training. Prevalence of gastric ulceration in the group of horses with poor general
appetite was 94.8%. Prevalence of gastric ulceration in the group of horses with good general
appetite was 48.6%. Significant association between poor general appetite and squamous gastric
ulcer presence was observed (p < 0.001). Gastric ulceration was found in 75.0% of horses
fed twice daily and in 57.9% horses fed three times a day. Fifty seven point nine per cent of
regularly fed horses had gastric ulcers. Irregularly fed horses were ulcer-positive in 75.0%. Thus
no significant association between feeding frequency or regularity and the occurrence of gastric
ulcers was found.

Horse, gastric ulcer, training, standardbred, Czech Republic, feed management

Equine gastric ulceration syndrome (EGUS) is highly prevalent in Standardbred
racehorses (Rabuffo et al. 2002; Bezdékova et al. 2005a; Roy et al. 2005; Jonsson
and Egenvall 2006). An increase in aggressive factors including acid content and
decreased pH, and a decrease in protective mucosal factors have been confirmed as
causes for gastric ulceration in horses (Murray 1991). Although the exact etiology is
not clear, factors including stress, feed management, administration of non-steroidal
drugs, microbial infection and others are discussed. Previous studies were focused on
EGUS occurrence, predisposition and some etiological factors (exercise-accompanied
stress) (Bezdékova et al. 2005ab; Roy et al. 2005; Jonsson and Egenvall 2006).
Jonsson and Egenvall (2006) studied the influence of eating habits on gastric
ulceration and did not find a strong relationship.

The first aim of this study was to determine the prevalence of poor appetite and its
correlation with gastric ulceration in horses. The second aim of this study was to evaluate
the relation between feeding management and gastric ulcers in the same group.

Materials and Methods

Fifty four 2-year-old and older Standardbred racehorses engaged in routine training and racing were selected
for this study. The horses were stalled at 5 trainers. All horses were in active training for at least six months. All
horses were examined within the first 10 days after the end of racing season which finishes in the first half of
November in the Czech Republic. In each examined horse the intensity of exercise was classified in 4 grades.
Grades were set according to the volume of fast work in 1 week, number of racings in 1 month, and the intensity
of endurance training. Obtained information was used in a previous study (Bezd&kova et al. 2005b).

Selected horses were without clinical sings of disease. History was taken and subsequently gastroscopy of
squamous gastric mucosa was performed in each horse. None of these horses had taken anti-inflammatory drugs
for the period of at least 3 months. Overall prevalence of squamous mucosa ulcers and individual ulcer severity
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scores were determined in the monitored group (Bezdékova et al. 2005a). Relationship of age, sex and training
intensity of the prevalence and severity of gastric ulcers was evaluated (Bezdékova et al. 2005b).

The history of feeding habits was taken from each horse. General appetite, feeding frequency and feed regularity
were monitored. All horses were fed with oats, non-alfalfa hay (mixed meadow grasses) and commercially available
pellets for racing horses. Good general appetite was determined in horses without any partial anorexia episodes
within the previous and current racing seasons (for at least 9 months). Poor general appetite was determined in
horses showing partial anorexia depending on racing, fast pace work, transportation etc. within the same time.
These horses did not finish their grain and hay by the time of the next feeding following previous exercise events.
Episodes of partial anorexia occurred more frequently than four times a week. All information was obtained by
personal communication with the horse trainer who was in daily contact with the horse. Good general appetite
was found in 35 horses (64.8%), poor appetite in 19 horses (35.2%) (Table 1). Horses were divided into two
groups according to feeding frequency (twice or three times per day) and into two groups according to regularity
of feeding. Thirty-eight horses (70.4%) were fed three times per day, 16 horses (29.6%) were fed twice per day
(Table 1). Thirty-eight horses (70.4%) were fed regularly at the same time of the day with a variation of 30
minutes; 16 horses (29.6%) were fed irregularly. The horses fed regularly were also fed three times per a day; the
horses fed irregularly were fed two times per a day.

Examination procedure

Before each gastroscopic examination, food was withheld from the horse for 12 to 16 h and free access to water
was allowed. The horses were sedated with xylazine (0.3/0.5 mg/kg IV) and the gastric and esophageal mucosa
was examined using a 13-mm-diameter, 3.3-m flexible videoendoscope (Dr. Fritz™). Thorough examination
included viewing of the squamous epithelium (nonglandular mucosa), margo plicatus, proximal part of the
glandular mucosa and cardia. Pyloric region was not routinely examined because of the presence of fluid residue
and gastric peristalsis. An adapted gastric ulcer severity scoring system by Nadeau et al. (2000) was used. Lesions
were scored on a scale of 0—4:

0 - Intact epithelium with no appearance of hyperaemia or hyperkeratosis (no lesions)

1 - Hyperaemia or hyperkeratosis of mucosa or less than 5 small single lesions

2 - Diffuse damage of mucosa, multifocal lesions with or without hyperkeratosis, more than 5 lesions, no
haemorrhage

3 - Multifocal lesions with a loss of surface epithelium and hyperthrophic margins, more than 10 lesions,
diffuse damage

4 - Diffuse ulceration of mucosa, loss of margo plicatus continuity, with or without haemorrhage

Statistical analyses

A database was made using the obtained history and gastroscopic examinations. Prevalence data of EGUS were
used from the former study (Bezdékova et al. 2005a). Occurrence of EGUS was studied in groups divided on the
basis of general appetite, feeding frequency and regularity. The obtained results were expressed in percentages.
The association between occurrence of gastric ulcers and lack of appetite was analyzed.

The obtained data were statistically analyzed using ¥* (Chi-square test) and its modification for low periodicity
(Fisher’s test).

Results

The age of monitored horses varied from 2 to 11 years. The monitored group included
7 two-year-old (12.96%), 11 three-year-old (20.37%), 9 four-year old (16.67%), 4 five-
year-old (7.41%), 9 six-year-old (16.67%), 1 seven-year-old (1.85%), 3 eight-year-old
(5.56%), 2 nine-year-old (3.70%), 4 ten-year-old (7.41%), and 4 eleven-year-old (7.41%)
Standardbred horses. The overall prevalence of gastric ulceration in the monitored horses
was 62.96%. As can be seen from Table 1, the prevalence of squamous gastric ulceration
was 48.6% (17 horses) in the group of horses with good general appetite and 94.7% (18
horses) in the group of horses with poor general appetite. Significant association between
poor general appetite and EGUS prevalence was observed (p < 0.001).

Twelve horses (75.0%) fed twice daily had gastric ulcers. Four (25.0%) of the horses
fed twice daily were EGUS-negative. Twenty-two (57.9%) horses fed three times per day
had gastric ulceration. Sixteen (42.1%) of the horses fed three times daily were EGUS-
negative. Significant association between feed frequency and EGUS prevalence was not
proven. Similarly, 22 of the horses fed regularly presented EGUS (57.9%). Sixteen horses
(42.1%) had undisturbed gastric squamous mucosa. Twelve (75.0%) irregularly fed horses
had gastric ulceration. Four (25.0%) of them had no gastric lesions. Significant association
between feeding regularity and EGUS prevalence was not found.
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Table 1. Distribution (No.[%]) of horses with gastric ulcers (EGUS positive) and without gastric ulcers (EGUS
negative) according to general appetite, feeding frequency and regularity of feeding in monitored population.

Variable EGUS positive EGUS negative Total
No. (%) No. (%) No. (%)
Appetite Good 17 (48.6 %) 18 (51.4 %) 35 (64.8 %)
Poor 18 (94.7 %) 1(5.3%) 19 (35.2 %)
Feeding frequency x 2/day 12 (75.0 %) 4(25.0 %) 16 (29.6 %)
x 3/day 22 (57.9 %) 16 (42.1 %) 38 (70.4 %)
Feeding pattern Regular 22 (57.9 %) 16 (42.1 %) 38 (70.4 %)
Irregular 12 (75.0 %) 4 (25.0 %) 16 (29.6 %)
Discussion

The objective of our study was to determine the association between general appetite,
feeding management and gastric ulceration in Standardbred racehorses in the Czech
Republic. The prevalence of squamous gastric ulceration was known from the previous
study (Bezd¢kova et al. 2005a). Other associations (association of EGUS with age, sex
and exercise intensity) were studied previously (Bezd¢kova et al. 2005b).

Prevalence of gastric ulceration in the group of horses examined was 63%. We found
neither an association between age or sex and prevalence of ulcers, nor an association
between age or sex and severity of gastric ulcers. Significant association was proven
between training intensity and occurrence of gastric ulcers. Positive correlation between
training intensity and gastric ulceration severity was proven as well (Bezdékova et al.
2005ab).

General appetite was good in horses with no changes during the season (observation
period of at least 9 months). Poor general appetite was shown in horses with episodes of
partial anorexia in dependence on external factors (racing, fast pace work, transportation
etc.). Partial anorexia (poor general appetite) is one of the non-specific clinical signs that
accompany the syndrome of gastric ulceration in horses (Murray 1992, 1994a; Sanchez
2004). Partial anorexia is usually the first clinical sign noted by the trainer or owner of the
affected horse and decreased food intake is strongly associated with lower performance
and exercise intolerance. In our study, squamous gastric ulcerations were found in the
group of horses with poor general appetite as well as in the group of horses with good
general appetite. However, significant association between general appetite and gastric
ulceration occurrence was observed. The question remains whether partial anorexia
was a consequence of other general disease followed by gastric ulceration, or if it was a
consequence of the gastric lesions themselves. Other non-specific clinical signs of EGUS
were not studied. Our results show that the loss of appetite appears as a good indicator
of gastric ulcers in horses. However, good general appetite is not a guarantee of healthy
gastric mucosa. The question is whether the loss of appetite is the cause or the consequence
of squamous gastric ulceration. Starvation exceeding 12 h may cause duodenogastric reflux
containing bile acids. Bile acids presence in stomach supports development of squamous
gastric ulceration (Kitchen et al. 1998; Berschneider et al. 1999).

Association between feeding frequency twice daily, three times daily and gastric ulcer
prevalence was not determined. But the higher number of horses without stomach ulcers
in the group fed three times per day shows a possible positive influence of higher feeding
frequency on gastric ulcer prevention. Horses fed twice daily had a relatively empty
stomach for a longer time in comparison with horses fed three times per day. Permanent
gastric juice production and a small gastric volume in horses are factors connected with a
frequent feed intake during the day (Campbell-Thompson and Merritt 1987).

Similar results were obtained in the study of association between feed regularity and
gastric ulcer presence. Significant association was not confirmed, but the number of EGUS-
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negative horses was higher in the group fed regularly. To our knowledge, relation between
feed regularity and gastric ulceration was not studied before.

Feed compound is also an important factor influencing the presence and severity of
squamous gastric ulceration. Horses fed with a concentrated diet (low fibre) have higher
prevalence and higher severity of EGUS in comparison with horses on pasture (Murray
and Schusser 1992; Murray 1994b). In our study, the majority of horses spent some time
every day in the paddock, but none of them had access to pasture. Racehorses are usually
fed a high concentration diet which is associated with gastric ulceration (Hammond
et al. 1986). The horses fed with a concentrated feed show lower gastric pH (Murray
and Schusser 1992; Murray 1994b) and higher serum gastrin concentration (Smyth
et al. 1988). We did not obtain exact data on feed composition, gastric pH or gastrin
concentration in our study. Standardbred racehorses are usually fed with high energy diets
and hay available in the Czech Republic. We expected small differences in individual diet
composition in horses in our study.

Krmny management a Zalude¢ni ulcerace u koni v Ceské republice

V prvni ¢asti nasi studie jsme zjistovali vyskyt zhorSeného apetitu u skupiny 54 dosti-
hovych klusakl v tréninku a jeho zavislost na prevalenci ulceraci zaludku. Dale byl sle-
dovan vliv krmného managementu (frekvence krmeni, pravidelnost krmeni) na vyskyt
zaludec¢nich ulceraci u stejné skupiny. Prevalence zalude¢nich ulceraci u skupiny koni se
zhorSenym apetitem byla 94,7 %. Prevalence zalude¢nich ulceraci u skupiny koni s dobrym
apetitem byla 48,6 %. U nami sledované skupiny byla prokdzana signifikantni zavislost
mezi vyskytem zhorSeného apetitu a vyskytem zalude¢nich ulceraci na skvamozni ¢asti
sliznice zaludku (p < 0,001). Léze Zalude¢ni sliznice byly zjistény u 75,0 % koni krmenych
dvakrat denné a u 57,9 % koni krmenych tikrat denné. Pravidelné krmeni koné vykazovali
57,9 % prevalenci zalude¢nich ulceraci, nepravidelné krmeni koné vykazovali prevalenci
zalude¢nich ulceraci 75,0 %. U sledované skupiny nebyla prokdzana signifikantni zavislost
mezi krmnym managementem a vyskytem zalude¢nich ulceraci.
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