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Abstract

Gastroduodenal ulceration is found in 90% of Thgtdared race horses. The clinical and economicabitapce
of gastric ulcers and the scarce information altbetsubject in Brazil make this investigation etisenThe aim of this
study was to evaluate and map grossly and microsalbp the gastroduodenal lesions in race horsesrding to the
Updated Sidney System and the Equine Gastric #gadrome Council (EGUSC) Classification. Necropss\wwerformed
in 14 horses and macroscopy was described. Samptbe gastric regions (14 animals - nonglanduadfis, glandular
fundus, margo plicatus, antrum and pylorus) andddnom (9 animals) were obtained and processed dotine
histopathology. Macroscopic evaluation of the lasibased on the Updated Sidney System showed@B&i of the horses
had gastric ulcers or erosions, mainly located hat inargo plicatus. The Updated Sidney System adlewed a
macroscopic gastritis classification and reveated seven horses had enanthematous gastritis (5@3ad hemorrhagic
gastritis (28, 6%), and three had erosive gas(@tls 4%). Based on the EGUSC Classification, tlostrfrequent score is 2
(50%). The score 3 was found in 35,7% of the hoasesthe scores 1 and 4 in 7,1% each. The scot@dhwneans intact
epithelium, was not seen in any of the horses.ogathological evaluation based on the Updated Sid&ystem revealed
mild to severe lymphoplasmacytic infiltrate, sommeds with areas of neutrophilic infiltrate, demoastrg some activity
mainly in the injured mucosa. Lymphoid follicles nieefound in 92.9% of the animals. This study canfirthat gastric
ulceration in Brazilian race horses is common, #edmajority consists of chronic ulceration of thargo plicatus. The use
of the histopathological division of the Updatedr&y System demonstrated that chronic gastritispsegominant and the
majority of cells in the inflammatory infiltrate we lymphocytes and plasmocytes. This study alsovetiothat the
association of the Updated Sidney System and theé EGClassification is feasible and leads to a bettelerstanding of
equine gastroduodenal ulceration. Although usuadlglected, these lesions may be involved in lovioperance rates and
therefore other investigations are necessary ®ettcidation of the etiology and pathogenesifhie$¢ ulcers.

Key Words: Gastroduodenal disease, horse, histopathologyrigaster, Updated Sidney System, Equine Gastricet
Syndrome Council Classification.

Introduction mechanisms are being elucidated by the scientific
community (30, 37).
Gastric ulcer is a prevalent and important disease Gastric ulceration affects a great number of ¢olts

in the Equine clinic (30, 37) affects the Equidamily (9) youngand adult horses (7, 10, 18, 26, 27, 29). It iS@mne

and also is one of the main problems that affebhtes t in up to 50% of the asymptomatic colts endoscolyical

welfare and performance of horses. Pathogenicexamined (7, 15, 28) and in 50% of the Braziliamlad
animals not submitted to race training (16). Adxfitilly,
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race training horses are at greatest risk with riddagd (13) and has already been used to classify gasimitilogs

gastric ulcers in 90% of the individuals (27). (14), but no reports have been found about its inse
The signs of the Equine Gastric Ulcer Syndrome equines.
(EGUS) in adults are: acute or recurrent colic,essove In equines, a gastric ulceration graduation system

decubitus, low body condition, partial anorexialass of was developed by the Equine Gastric Ulcer Syndrome
appetite, low performance/training, changes ofuaté and Council (3). Its use is easy and the correlatiornorgn
chronic diarrhea (1). independent observers is satisfactory (6).

An ulceration or inflammation of the gastric and The association of the two classification systems
duodenal mucosa can occur every time when thewould be ideal for a better understanding of tHernity
glycoprotein mucosal barrier and the integrity dfet because it would guarantee uniformity regarding the

epithelial cells are disrupted, allowing the mucasf- interpretation of the endoscopic (gross lesionsd an
digestion by pepsin and gastric acid (38). The afseon- histopathological exams, and a better interconoectf
steroidal anti-inflammatory drugs, aspirin, cigéest these complementary exams with clinical evaluatidinés
alcohol ingestion, gastric hyperacidity, gastrocemal interaction is essential for a more precise andlld final
reflux, drop in the mucosa blood flow, shock, Igsestric diagnosis and to supply a more accurate prognosis.
emptying, deficient epithelial repair and host éastare The clinical and economic importance of

considered causes of peptic ulceration in humans.gastroduodenitis and gastroduodenal ulceration tned

Psychological stress is also considered an impbrtanscarce information about them in Brazil makes this

contributing factor to the development of ulcerdiimans investigation essential. The aim of this study was

(21). In colts, stress is believed to contributeeeen cause evaluate and map grossly and microscopically

gastroduodenal ulcers (29). gastroduodenal lesions in racehorses accordinghéo t
It is accepted that stress lowers the defenseUpdated Sidney System and the Equine Gastric Ulcer

mechanisms of the gastric mucosa against the tilmera Syndrome Council Classification (EGUSC).

induced by gastric acid and pepsin (20). Stresstaélto

the environment such as excessive heat or a swuitdprof Material and methods

the barometric pressure are also factors impliedhi

formation of ulcers in colts (38). Necropsy was performed in 14 Thoroughbred race
Besides stress, other risk factors for the horses. Three of these animals died and 11 undérwen

occurrence of EGUS are transportation, high-graet,d euthanasia due to other diseases that did notvievible

stabulation, intermittent feeding, intense exercis&ce focus of this study. This study was submitted tal an

training, disease and use of non-steroidal anti- approved by the Committee of Bioethics on Research

inflammatory drugs (NSAIDs) (1). (protocol — UFF 032/06). The horses clinical daterev
The anatomic location of the lesion must be taken obtained from their medical records.
into consideration for the study of peptic disosder The stomach was opened along the greater

pathogenesis in horses. The lesions on the squamousurvature and grossly divided into regions: nomgdldar
gastric mucosa result mainly from the excessiveligi fundus, margo plicatus, glandular fundus, antrum and
while the glandular gastric lesions result from dedective pylorus. Gross evaluation was descriptive. Therslend
mucosal protection. Erosions can occur on the nonerosions were macroscopically classified accordinthe
glandular mucosa within 24 hours of exposure tessive grading system proposed by the EGUS Council (3hén
acidity (30). Contributing factors to gastric lessoof the following grades: O- intact epithelium; 1- mucosathw
non glandular region include the ingestion of carticde, areas of hyperemia and/or hyperkeratosis (thickemih
periods of fasting and the intensive training paogs the non-glandular epithelium); 2- small, isolatednulti-
which lead to an increase of the abdominal presskiag focal erosions or ulcers; 3- large, isolated or tifadal
gastric acid to the non glandular portion of thensich ulcers, or extensive erosion and bleeding; andktensive
(30). On the other handhe pathophysiology of the ulcers, with deep submucosa penetration areas.
glandular mucosa lesionis much less understood. The All regions were sampled and for this, the non
factors that are considered promoters of the glamdu glandular and thenargo plicatusregions were split into
mucosa lesions include excessive doses of nonidgétro three areas and the non glandular and antrum regna
anti-inflammatory drugs (30, 17); alterations ie thucosa two areas (Fig. 1). A duodenum fragment was also
blood flow, disruption of the mucosa protectiontipéical sampled (9 animals). Besides the standard sampling
retrogradereflux of duodenal content; a role on these described above, areas with macroscopic morphabgic
lesions forHelicobacterspp. must also be considered (30). changes of the mucosa were obtained for analydie. T
The Updated Sidney System was developed togastric and duodenal samples that underwent
classify gastritis in human beings by gastroscopg a histopathological analysis were fixed in 10% budfir
histologically. This classification emphasizes the formalin, cleaved, paraffin embedded and 4um sestio
importance of the topographic, morphological and were stained with hematoxylin and eosin.
etiological information for reaching the correctaginosis
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Figure 1. Equine stomach opened along the main curvature in
which sampling is indicated: three samples from then
glandular fundus (FUA), three samples from thargo plicatus
rugae (MP), two samples from the glandular fundedG), two
samples from the antrum (AN), one from the pylqif8 and one
from the duodenum (DU).
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Gastric rugaeevaluation, item that composes the
Updated Sydney System, revealed that 7.1% (1/14heof
equines had atrophy, 21.4% (3/14), hypertrophy .pAY
and 71.4% (10/14) normal gastric rugae. The subsalco
veins were visualized in 35.7% (5/14) of the indivals.

The macroscopic analysis according to the Updated
Sydney System showed that 100% of the animals had
gastric lesions (Fig. 2A, B and C). There was aat@n in

the location, activity and evolution time of thageers and
erosions. Regarding the location, tmargo plicatuswas

the most affected (92.9% or 13/14), followed by tion
glandular fundus (28.6% or 4/14). The glandulardius)

the antrum and the pylorus showed one lesion eadfy(

or 1/14).

According to the macroscopic morphological
analysis based on the Updated Sidney System ermlosco
version, seven animals (50%) had enanthematoustigast
four (28.6%) had hemorrhagic gastritis (28.6%);,ahdee
had erosive gastritis (21.4%) (Fig.2A) with grading
varying from mild to severe (Fig.3).

Table 2 indicates the classification of ulcers and

The study of gastritis was carried out based on theerosions of each animal and demonstrates the éwolut
gross and microscopic morphological concepts andtime of the lesions considering their morphologiaapect

classifications of the Updated Sydney System
histopathological and endoscopic divisions (12, .13)
Regarding the histopathological analysis, the nbrma
gastric mucosa morphology was described as wedings
observed alterations. For the gastric mucosa mdoghoal
evaluation, the inflammatory cells were graded wnde
400X magnification, obtaining the average from five
randomly chosen microscopic fields. The followimgdes
were established: absent = no cell/ffield, mild $0150;
moderate 51 to 150; severe > 151 cells / field,
approximately.

Results

The study was performed in six Thoroughbred
male and eight female horses at ages between 2fhsnon
and 10 years with an average age of about 4 y@hues.
training period of the studied animals varied frdn

months to 2 years (average time of 14 — 75 months).

Lumen evaluation, made according to the Updatech&yd
System, detected no parasites, stenosis, masstgnge
bodies in any of the analyzed animals, but mucus wa
found in 50% (7/14), fluid in 92.9% (13/14), fibdas
exudatesn 28.6% (4/14) (Fig. 2A and 2B) and blood in
14.3% (2/14) of the horses.

All animals had, by the macroscopic analysis
based on the Updated Sydney System, some morpbalogi
alteration in the gastroduodenal mucosa at diftegesdes,
such as: edema in 92.9% of the animals (13/14)henya
in 92.9% (13/14), hemorrhage in 78.6% (11/14),biitiey
in 35.7% (5/14), granularity in 50% (7/14) and &ning
of the non glandular epithelium in 71.4% (10/14plfle
1).

and based on the macroscopic alterations gradistprsy
proposed by the EGUS Council.

The most frequent EGUS grade was 2 (50% or
7/14) followed by 3 (35.7% or 5/14). Grades 1 andete
found in one animal each (7.1% or 1/14). And grfde
which indicates intact epithelium, was not foundany
animal (0/14). Thus, the EGUS grade average in the
evaluated horses was 2.43.

Histopathology revealed that the squamous
epithelium of the stomach of eleven animals (78.5%)
showed hyperplasia of the basal layer. Equines eurfb
and 10 (14.3%) presented normal basal layer innthe
glandular gastric region samples, and Equine 12%y.
had an irregular basal layer. Samples of all thasdwhad
some degree of parakeratosis acanthosis and
hyperkeratosis in the non glandular region (Fig.2D)

Some degree of congestion was observed in at

least one of the gastroduodenal mucosa sampledl of a
animals (Fig.2D). Only gastroduodenal mucosa fragme
of horses 2 and 12 lacked hemorrhages. Deposiboh f
in the gastroduodenal mucosa surface was foundtin,
least, one sample of the gastroduodenal mucosa.4f%
(10/14) of the evaluated animals.
Histopathological analysis also revealed mild atyopf
gastric glands (28.6%) in animals 5, 10, 12 andHatse
number 6 (7.1%) had degenerated gastric glandssfig
gland hyperplasia was noticed in 50% of the animals

Evaluation of the inflammatory infiltrate in the
gastroduodenal mucosa samples of the 14 horseseshow
predominance of a diffuse lymphoplasmacytic
inflammatory infiltrate in 85.7% (12/14) of the lses
(Fig.2E). The inflammatory infiltrate in the gasdrmdenal
samples graded from mild to moderate (1-150 calglf
in five (35.7%) of the analyzed animals; and from
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moderate to severe (8b over 151 cells /field) in seven infiltrate was observed in the fragments of the non
(50%) of the studied animals. Among these, EquBes, glandular regions and mild or moderate
8 and 10 (28.6%) also showed mixed, multifocal aoaf lymphoplasmacytic infiltrate in those of the glatatu
inflammatory infiltrate in, at least, one mucosahwple of regions. Eosinophils were found in the duodenumpdesn
the studied regions. All regions of the individuaB of Equinesl3 and 14 (22.2% - 2/9), in the pylorus samples
presented predominance of mononuclear inflammatoryof Equine 10 (7.1% - 1/14) and in the non glandtdadus
infiltrate — from mild to moderate; however, margo samples of Equine 5 (7.1% - 1/14). Intraepithelial
plicatus and duodenal samples, there was severe mixednfiltration of inflammatory cells, was observed 78.6%
inflammatory infiltrate with the presence of eoghds in of the evaluated animals (11/14), in at least ohdhe
the duodenum. In Equiné, severe mixed inflammatory gastroduodenal mucosa samples.

Table 1 —Lesion grading of the gastroduodenal mucosa lesiodriBhoroughbred race horses according to the Sydne
System (n=14). Lesions were graded as: 0 — abseninild; 2 — moderate; e, 3 - severe.

Lesions of the Gastroduodenal Mucosa
Horse| Edema Erythema Hemorrhage Friability Granularity Thickening
1 2 3 0 0 0 1
2 1 1 1 0 0 2
3 2 2 3 0 1 1
4 2 2 2 0 0 2
5 0 1 0 0 0 1
6 2 3 3 0 0 0
7 1 0 1 2 1 0
8 2 2 1 2 2 0
9 2 3 2 0 3 2
10 2 2 0 2 3 2
11 2 2 1 0 0 1
12 1 2 2 0 0 3
13 1 1 2 2 2 0
14 2 2 2 1 1 2

Table 2 —Equine Gastric Ulcer Syndrome Council Grading amalwion time of Thoroughbred race horses gasé&sions
(n=14).

Animal | EGUSgrading Lesions (ulcer/erosion)
1 2 Chronic
2 2 Chronic
3 2 Chronic
4 3 Acute
5 1 Chronic
6 3 Acute
7 4 Acute
8 3 Acute
9 2 Chronic
10 2 Chronic
11 2 Chronic
12 3 Chronic
13 2 Chronic
14 3 Chronic and acute

Lymphoid follicles were present in at least one lymphocytes and plasmocytedorses number 3, 6, 7, 8,
sample of all the studied animals except one. Alinals 10 and 13 (42.9%) had active chronic gastritis -
had lymphoid clusters in the gastric and duodeaapdes. inflammatory infiltrate with predominance of monatear

According to the histopathological evaluation, the cells and substantial foci of polymorphonucleariscel
most common gastritis was chronic with predominasice Equine 7 showed extensive necrotic ar@ashé non
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Figure 2. Macroscopic aspects of the stomach and t@nior duodenum of Thoroughbred race horses: (A) Egine
number 8: non glandular fundus with severe ulcerabn full black arrow) and glandular region with hypertrophy of
the gastric rugae (green arrow) and fibrinous exudt (black empty arrow). (B) Equine number 14: antrum region
with erosions partially covered by fibrinous exudaé (green arrow) and fibrinous exudate covering thenucosa (black
arrow); duodenum —-DU- Hyperemic with irregular mucosa. (C) Equine number 12: ulceratedmargo plicatus
(arrow) and squamous epithelium thickening around ke ulceration. (D) Equine number 5 - non glandulafundus
with hyperparakeratosis, acanthosis and vascular ewestion. (E) Equine number 14 - duodenum: severe
mononuclear duodenitis, notice a lymphoid folliclgFL) and abundant inflammatory infiltrate. (F) Equi ne number
10 -margo plicatus: ulceration of the squamous epithelium. D-F: HE. &r: 100um.
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glandular region characterizing severe acute nizangt lymphoplasmacytic chronic duodenitis in 33.3% (Eqsi
gastritis in the non glandular region with mild chic 4, 8 and 11), and a moderate lymphoplasmaaftionic
gastritis in the glandular region. duodenitis in 33.3% (Equines 5, 6 and 10). The
Microscopic analysis of duodenal samples (n= 9) inflammatory infiltrate was predominantly locatddse to
revealed a severe chronic duodenitis in 33.3%®httrses  the surface of the mucosa.
(Equines 9, 13 and 14) (Fig.2E); a severe
The margo plicatusshowed ulceration in 78.6% During macroscopic evaluation by the Updated
of the samples (Fig.2F). The duodenum presentedSydney System, the study of the lumen discarded the
ulceration in 33.3% of the animals (3/9), the glaad possibility of partial or total stomach and duodenu
fundus in 28.5% and the pylorus in 7.1%. Erosiomsew  obstruction, and provided a good parasitic managémwie
seen in the samples of the glandular fundus ofé8®¥the the animals. Lumen alterations found in most ofttbeses
animals, in the antrum samples of 78.2% of the alim (mucus in 7 animals and fluid in 13) are importamt
and in themargo plicatusof 71.4% of the animals. determine the secretory mucosal state and can be
Erosions were observed in the pylorus fragmen&lod% correlated with specific diseases, as for instartbe,
of the horses; in the non glandular fundus of 42.88@ in Ménétrier disease in humans characterized by excessive

the duodenum of 55.5% respectively. mucus or gastrinoma that generates abundant gastric
secretion (12).
Discussion This study revealed that edema, erythema,

hemorrhage, friability, granularity, fibrinous eatd, and
The wuse of a grading system facilitates thickening of the non glandular epithelium were ocoom
comparisons between different research and cligicalps macroscopic findings in the stomach. According &5t
(6). Thus, in this study it was carried out an a&gt®mn of et al. (1993), these listed descriptive terms amsicered
one of the most used methods for gastric ulceruesiain inflammatory endoscopic characteristics just astrgas
in equines, the EGUS Council classification, an@& th rugae hyperplasia and submucosa vein visualization
gastritis classification, the Updated Sydney System because the normal mucosa shows uniform and bitillia

applied by human pathologists. pink gastric coating, without adherent exudatehwitgae
The Updated Sydney System is a classification of of maximum 5mm in the body and antrum almost smooth
gastritis used in humans that has the merit ofgnatiéng Macroscopic analysis according to the Updated

the description of the lesions observed by endosedth Sydney System yet showed that 100% of the aninfdlseo
histopathological interpretation through systematic present study had gastric ulcer or erosion, 92r9%e non
biopsies (24). It was chosen for having alreadynbee glandular region and 21.4% in the glandular regighich
established and used in the routine human gastricwere mainly adjacent to thenargo plicatus This area
pathology, and for being used in scientific studias seems to be the most dynamic of the glandulargos&nd
Veterinary Medicine of dogs, also bringing an impat it is also the most exposed to the gastric acid, (B8is
detailing of the macroscopic as well as the miapsc being described as the most targeted by gastrersul(s,
aspects of the disease. EGUS Council grading wasech 16, 35). In the present study, theargo plicatusshowed a
for being broadly used and for having its easy use,high percentage of lesionshat is in accordance with the
reproducibility and correlation among different ebgers location and frequency of lesions in racehorsesadly
demonstrated (6). described (80 to 90%) (5, 27, 34, 36). In Brazilradeo
The association of the two classification methods horses, Buonora et al (2004) found up to two ulders
enabled a better understanding of gastroduodeaiti$ 14.29% of the Brazilian rodeo animals and nonehef t
gastroduodenal ulcerations, once it describes miynahe animals had over three ulcers. In endurance equimes
gross and microscopic alterations of the gastrid an ulceration hits 67% of the individuals, 57% of thevith
duodenal mucosae, allowing their grading. With the lesions on the squamous mucosa and 27% with
utilization of classification systems, the dialognang hemorrhage in the glandular mucosa (33).
physicians, endoscopists and pathologists becomes The percentage of lesions on the glandular
facilitated by the uniformity of terms and corréabat mucosa of the studied racing horses (21.4%) wadlesma
among the obtained data. This allows a better astemn than in the endurance equines (27%) (33) and itthhges
among similar professionals and promotes scientific evaluated endoscopically by Murray et al. (2001¢Seéh
research reproducibility, therefore contributingatdetter authors observed 58% of erosions or ulcers in ttiri@
understanding of the infirmity and to the animallfeve and pylorus.

once the diagnosis is more precise and reliable, th In the present study, morphology compatible with
treatment will be correct and the prognosis acelyat duodenum ulceration has not been observed. In gpite
defined. that, the organ showed hyperemia and mucosa iaegul

appearance in six equines (6/9 — 66.6%), charatiteyi
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also seen in 16 horses of several breeds in anseopic parakeratosis were frequent findings in the nomdyldar
study carried out by Murray et al. (2001). stomach regions, because both are present in normal
The enanthematous endoscopic gastritis is theequines. When they are born, equines have a thdnaan
most frequent type found in humans and was observed little keratinized gastric squamous epithelium, Within a
50% of the horses in the present study. Its featame few days, the mucosa becomes hyperplastic and
reddish plaques, finely nodulous mucosa surfaces tuf parakeratotic (27). However, hyperkeratosis, dyspla
the normal mucosa brightness, punctiform exudatdé an excessive basal layer hyperplasia and acanthosiedfm
occasionally, mild friability (12). Based on thedBey the analyzed equines also reveal some kind ofaioer of
System, erosive gastritis was diagnosed in 21.4%hef the stratified epithelium. In adult horses, spostars
horses. Erosions are the main change and they ean bgastric lesions occur more frequently in the squasno
coated by an exudate layer and associate to focakpithelium than in the glandular mucosa (27, 28).
enanthema (12). Finally, hemorrhagic gastritis was Racehorses, as they increase speed, get their amlom
identified in 2.4% of the animals. It was charaeted by muscles under tension, thus raising the abdomirgsispre
hemorrhagein the lumen of the stomaghbeing graded and pushing the acid gastric content to the pontibthe
based on the number of hemorrhagic sg@®). In this stomach coated by the squamous epithelium. Thig lon
study, predominance of gastritis with moderate d¢vese period of exposition to the HCI during the intersercise,
grading over mild gastritis was demonstrated. In anthat can be daily, is the reason why the squamawssa
endoscopic study performed on Brazilian rodeo tsrse lesions tend to develop or worsen when the horse is

normal mucosa was observed in 37.14%, non erosiveundergoing an intensive training program (22, 30).

gastritis in 32.86%, erosive gastritis in 15.71%d a
ulceration (up to two ulcers) in 14.29% (11). Altigh
both sports, the Brazilian rodeo and horseracingplive

Microscopically, following the Sidney System
criteria, a fibrin deposit was found on the gastiadkenal
mucosa surface of 71.4% of the evaluated animdis T

high speeds and extreme physical demand, a higherlteration can be associated with the erosions. (24},

percentage of gastritis was observed in this ptesteily,
probably because 100% of the studied equines alledst
with a very long confinement.

mild atrophy of the gastric mucosa glands was foimd
four animals and glandular degeneration was obdeirve
another animal. Atrophy is a common denominatoalln

Based on the macroscopic characteristics of thepathological processes and it causes serious datodbe
gastroduodenal mucosa, 2 was the most frequent EGU®nucosa. The loss of glands can originate from theasa

grade (50%) in the equines of this study. Gradea® w
found in 35.7% of the animals. And grades 1 andefew
found in one animal each or 7.1% of the animalsd@s 2
and 3 were the most frequent. Nicol et al. (200&8dua
very similar grading system (variation from O tbased on
the number of lesions and on their severity) onsceaiith
vices (as the habit of chewing the stall box) awodnal
colts, and noticed that the colts with vices hackimam
score 4, and score average of 1.3. The normal balts

maximum score 3 and score average of 0.4 (32). Inthe Sidney System criteria,

comparison racehorses present in this study haigireth
grading average: 2.43. In a Swedish study,

erosion or ulceration with destruction of the glalaal
layer or result from a prolonged inflammatory preseén
which the glands are destroyed (13).

In the histopathological analysis, 50% of the
animals had hyperplasia of the gastric mucosa glahd
human beings, this lesion is associated with hypeinic
gastropathy (4).

When the microscopic study of the
gastroduodenal mucosa samples was carried out loase
lymphoid follicles were
observed in 92.9% of the animals. That reveals gh hi

horsespercentage of this alteration which consists of ginmid

undergoing race training had squamous mucosa ksionaggregates with germinal centers (13).

evaluated macroscopically from grades 0 (no legitmgl
(ulcers with hemorrhage or extense ulcerated asga)lar
to the EGUS grade used in this study. In the Sviedis
study, 30% of the horses had grade 0.27, 5% grazig 1
2% grade 2.11, 2% grade 3, and 5% grade 4 (19)kéJnl
the Swedish study, in this present study, indivisiwaith
grade 0 were not observed. It was possible to gbsar
tendency of the animals analyzed in this study dores
grades 2 and 3 while the equines in the Swedistlystu
showed a tendency to grades 0-2. A higher percerég
ulceration from moderate to severe was also obdeirve
another study with racehorses (34), similar tortsailts of
the present study. However, some authors usedexatif
score to compose with the Updated Sidney System (25
Based on the histopathological evaluation
according to the Updated Sidney System, hyperplasih

It is important to point out that an infiltrate Wib
the lamina propriaof a maximum of 2 to 5 lymphocytes,
plasmocytes and macrophagasder great magnification
(400X) is considered normal. The presence of playtes
is an especially important indicator of the chronic
inflammatory response (13). According to the Update
Sidney System classification, a prevalence of tiffeisk
lymphoplasmacytic inflammatory infiltrate was obget
in 12 animals, characterizing lymphoplasmacytictifis
One animal had an inflammatory infiltrate composd#d
lymphocytes, plasmocytes and macrophages. Theref8re
animals had chronic gastritis, but five of themserted
mixed inflammatory infiltrate associated with e and
ulcers, being diagnosed with active chronic gastrit
Equine 7 was studied separately for showing extensi
necrotic areas in the non glandular region, cordanipy
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histopathology; a severe acute necrotizing gastiitithe
non glandular region and a mild chronic gastritisttee
glandular region were diagnosed. This differengdasis
between the glandular and non glandular regionsespm
according to Murray (2003), from differing pathogsis
within both anatomical sites. It is worth emphasigihat
all the samples with multifocal or focal mixed
inflammatory infiltrate, also had ulcers or erosion

Following the evaluation criteria of the Updated
Sydney System histopathological division, the ragiwost
affected by ulcers was thmargo plicatuswith 78.5% of
the animals affected, followed by the duodenum32g,
the non glandular fundus (21.4%), and the pylou$%).
The erosions were more frequent in the non glamdula
fundus (85. 7%), followed by the antrum (71.4%)e th
margo plicatus (71.4%), pylorus (57.1%), duodenum
(55.5%) and glandular fundus (42.9%). The glandular
region was the most affected by erosions while rthe
glandular region was the most affected by ulcers.

Two factors that apparently contribute to the
squamous gastric mucosa ulceration are the injeosit
training and the alimentary management (29). Il
documented that a hard training program is assatiatth
high percentage of gastric lesions in horses; heweiv
has not been possible yet to differentiate therietated
effects of the alimentary constituents, the aliragnt
management and behavior, and the effects of exeris
gastric physiology involving the peptic infirmity3@).
However, it was recently observed that the pergentand
severity of gastric ulcers are not determined dmfythe
intensity of training and competitions, but also the
confinement period (11).

In the present study, only one animal had
histopathologically proved ulcer in the glandulancuosa,
confirming a smaller frequency than in the Andrestsl.
(2002) study, in which 6 in 23 equines had theolesket,
it is worth mentioning the large number of animaigh
glandular mucosa erosions, alteration that camineticed
in the macroscopic analysis as seen in previousesty2).
According to Murray (2003), the greatest part & gguine
glandular mucosa lesions occurs in the antrum gfafys
mucosa, because of a mucosal barrier lesion oriley b
action. The periodic retrograde reflux of the dumale
content into the stomach is a common finding in hom
and equines, with biliary concentration generallyhler in
the stomach antrum (30).

Microscopic lesions in the duodenal mucosa were
observed in 88.8% indicating a high percentage of
duodenal affections. The duodenal ulcer was se88.8%6
of the animals aged 120 days, 48 and 36 months.eMeny
Murray (1998) stated that the duodenal lesionscaffeore
colts aged from 2 days to 12 months. All animalsvitich

the duodenum was evaluated, duodenitis was observed.

with predominance of lymphoplasmacytic infiltrate.

It can be concluded that many horses undergoing rac
training are affected by gastroduodenal lesionsniyai
ulcers and that the utilization of the Sidney Siysti
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association with the EGUS Council classificatiomvad

to be feasible and enabled a more detailed studthef
equine gastroduodenal lesions. Both classificatiareen
used together, complement each other, and can thake
reproducibility of studies in the subject possildace they
try to diminish at the most the subjectivity of the
evaluation, and standardize terms. These charstitsrof
the association of both classifications encouralgeir t
future use in scientific studies leading to a bette
understanding of these lesions and also enableppate
diagnosis and treatment to promote a better quafitife

of the affected horses. It is important to point ihat these
affections, although wusually neglected, can cause
abdominal pain lowering the performance of athlete
horses, so further investigations of these lesams their
causes are necessary.
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