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ABSTRACT
This study was performed to establish histopathological changes in the abomasa of fallow deer (Dama 

dama) from the Brijuni islands, in order to investigate the possible presence of Helicobacter species in this 
species, since literature data on abomasal histopathology are scarce, and data on the presence of Helicobacter 
species in red deer are absent. The study was performed on 23 abomasal samples taken from young adults (c. 
1 year of age) shot in legal hunts. In all the samples infl ammatory changes were visible. The histopathological 
fi ndings from the samples examined were similar, indicating the epizootical nature of the disease, and they were 
similar to fi ndings described in dogs with a gastric infection from Helicobacter-like organisms. However, in 
the abomasa of fallow deer Helicobacter organisms were not detected after the appropriate stains were applied, 
therefore the aetiological factor responsible for such histopathological changes has yet to be identifi ed.
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Introduction Introduction 
Fallow deer (Dama dama) are animals belonging to the Cervidae family which 

includes 40 species. Fallow deer belong to the Cervinae tribe and Dama genus (GILBERT 
et al., 2006). Fallow deer from the Brijuni islands represent a specifi c population, since 
no natural enemy exists there, and because they practically cohabitate with humans, 
scavenging for leftover food.
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Studies published on pathology in fallow deer are scarce, and regardless of numerous 
investigations of Helicobacter species in a broad range of domestic and wild animals 
(CURRY et al., 1987; FOX et al., 1997; LEE et al., 1992; QUIEROZ et al., 1996; EATON et al., 
1993) there are no literature data regarding helicobacteriosis in wild ruminants. 

The most common causes of abomasitis in ruminants are abomasal nematodes, 
Haemonchus contortus and Ostertagia spp. invasion. These parasites are visible 
macroscopically and lesions in the abomasum are present on gross examination (GELBERG, 
2007). Severe abomasitis in young ruminants is associated with Clostridium pefrignes 
infection, and characterized as acute necrotizing and haemorrhagic infl ammation with 
submucosal emphysema and severe clinical signs (SCHLEGEL et al., 2012). 

The aim of this study was to determine histopathological changes in the abomasa 
of fallow deer from the Brijuni islands, and the possible presence of the Helicobacter 
species. This was the fi rst investigation of abomasal histopathology in red deer from the 
Brijuni islands. 

Materials and methods
In this study 23 samples of the abomasa of fallow deer from the Brijuni islands, 

aged about 1 year, were analysed. The samples were collected immediately after legal 
shooting. Gross lesions were absent. Samples were taken from the pyloric part of the 
abomasum, washed in saline, fi xed in neutral formalin solution, embedded in paraffi n and 
cut into slides 5 m thick. The slides were stained by the hematoxyline-eosine method for 
detection of histopathological changes. For visualization of Helicobacter-like organisms 
the Giemsa and Warthin-Starry method was used (SHEEHAN and HRAPCHAK, 1980)

Results
In all the abomasal samples infl ammatory changes were observed, in 21 samples 

they were suggestive of chronic abomasitis, and acute abomasitis was histopathologically 
diagnosed in 2 samples. The results are summarized in Table 1. Additionally, in 9 samples 
erosive abomasitis was established, in one sample an ulcerative lesion in reparation was 
observed, and in 4 samples glandular (animals No. 2, 11, 18, 23) or mucosal (animals 
No. 1, 19) atrophy was diagnosed. The most prominent histopathological change was 
infi ltration of infl ammatory cells into the lamina propria and between the abomasal 
glands, which was absent in only two samples examined. Infi ltrations of infl ammatory 
cells were clearly bounded, and were of a follicular or laminal form. In 13 samples the 
infi ltrate mainly consisted of mononuclear cells (lymphocytes and macrophages), while 
in 4 samples mixtocellular (neutrophils, eosinophils, lymphocytes and macrophages) and 
mononuclear infi ltrates were present together, and in 4 samples a mainly mixtocellular 
(neutrophils, eosinophils, macrophages and lyphocytes) infi ltrate was observed. In 2 
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samples infi ltrations of infl ammatory cells were absent, but oedema, desquamation of 
superfi cial epithelial cells and glandular epithelial vacuolisation were present. In 12 
samples submucosal oedema was established, and in 4 samples there was mucosal and 
submucosal oedema. In 7 samples a mild degree of mucosal necrosis was visible. Staining 
with Giemsa and Warthin-Starry method did not reveal Helicobacter-like organisms.

Table 1. Histopathological changes of abomasal samples from fallow deer from Brijuni islands

Animal 
No. Desqamation Edema Erosions

Connective 
tissue 

proliferation Infi ltration
Epithelial

vacuolisation Necrosis Atrophy
1 - + - + mononuclear + - -
2 - + - + mononuclear + + -

3 - - - + mononuclear
mixtocellular - - -

4 + + - - mononuclear
mixtocellular - + -

5 - - - - mixtocellular - + -
6 + + + + mixtocellular - + -
7 + - - + mononuclear - -
8 - + - + mononuclear - - -
9 - + + + mononuclear - - -
10 + + - - mixtocellular - - +
11 - - + + mononuclear + - -
12 - + - + mononuclear + - -
13 - + - - - + + -
14 - + + - mononuclear + + -

15 - + + + mononuclear 
mixtocellular - - +

16 + + + - mixtocellular - - +
17 + + - - mononuclear + - -
18 - + - - mononuclear + - +
19 + + + - mononuclear + - -
20 + + + - mononuclear - - -
21 + + + - mononuclear - -

22 + - - - mononuclear
mixtocellular - + -

23 + + - - - + - -
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Fig. 1. Mononuclear cells infi ltarate in lamina propria. H&E, 40, (animal No. 12).

Fig. 2. Mononuclear cells infi ltrate and connective tissue proliferation between abomasal glands. 
H&E, 10, (animal No. 12).
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Discussion
Although fallow deer represent an interesting species, both as wild and hunting 

animals, literature data on digestive pathology are rare. The available literature regarding 
digestive tract pathology of the cervidae family (including fallow deer) mainly deals 
with parasitic invasions (MAJEVSKA et al., 2012;  SANTIN-DURAN et al., 2004; BATTY 
et al., 1987) or bacterial infections (BALSEIRO et al., 2008). SATO and MATSUURA (1998) 
described gastric mucormycosis in a Sika deer. PALMER et al. (2001) reported on abomasal 
ulcers in the captive white tailed deer population, attributed to intercurrent diseases in the 
affected animals. No literature data dealing with Helicobacter-like organisms in fallow 
deer have been published according to our knowledge.

The histopathological changes observed in the abomasal samples from fallow deer 
from the Brijuni islands we investigated revealed chronic infl ammatory changes in 21 
and acute infl ammatory changes in 2 abomasal samples, which is interesting, since the 
animals were young (about 1 year old) and appeared healthy. It is noteworthy that they live 
freely in a National Park, without a natural enemy, essentially free of stressful situations, 
including predators or humans. Food resources are limited, since in the Brijuni National 
Park plant cover alterations are forbidden, therefore supplementary food is constantly 
provided. Since the observed mono and mixtocellular infi ltrates resembled those 
established in dogs with infections by Helicobacter-like organisms (ROBIĆ et al., 2007.), 
the Giemsa and Warthin-Starrry methods were applied to eliminate these organisms as an 
aetiological factor. Nevertheless all the samples were negative on both staining methods. 
The histopathological fi ndings in all the abomasa samples examined presented with very 
similar morphology, therefore it is reasonable to conclude that the same aetiological 
factor was responsible for all the fi ndings. Unfortunately we were not able to identify 
it. The histopathological fi ndings in the abomasal samples examined were not similar to 
those of other common forms of abomasitis in ruminants. Further investigation is needed 
to determine the cause of abomasitis in fallow deer from the Brijuni islands. 
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SAŽETAK
Istraživanje je provedeno da bi se ustanovile patohistološke promjene u sirištima jelena lopatara (Dama 

dama) s brijunskog otočja i eventualna prisutnost Helicobacter vrsta u ove vrste, budući da je malo literaturnih 
podataka koji se tiču patohistoloških promjena u sirištu. Pregledom literature nismo pronašli niti jednu referencu 
o prisutnosti Helicobacter vrsta u jelena lopatara. Istraživanje je provedeno na 23 uzorka sirišta mladih odraslih 
jedinki (starosti oko godinu dana), žrtvovanih u redovitom odstrelu. U svim uzorcima ustanovljene su upalne 
promjene u sirištu. Patohistološki nalazi svih pregledanih uzoraka bili su slični, što ukazuje na epizootsku 
prirodu bolesti, te sličnost nalazima u želucima pasa infi ciranih helikobakteru sličnim organizmima. Međutim, 
u sirištima jelena lopatara nakon obrade odgovarajućim tehnikama bojenja nismo ustanovili Helicobacter vrste, 
te zaključujemo da je etiološki čimbenik odgovoran za promjene nepoznat.

Ključne riječi: jelen lopatar, patohistološke promjene, sirište________________________________________________________________________________________
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