
Introduction

Red deer (Cervus elaphus) is a valuable species
for hunters. In Poland there are several ecotypes of
this species, associated with the geographical
distribution. The species occurs in all large forest
complexes, and its population recently is growing
up in Poland. This trend, however, can only be kept
at a reasonable forms of hunting management.

Among the parasites of ungulates, including red
deer, the most important are gastro-intestinal
nematodes (Trichostrongylidae) inhabiting the
abomasum and small intestine. In Poland, the
species composition of these nematodes in deer is
well known, however, in recent years, the research
have focused on Ashworthius sidemi – the invasive
species which entered to Europe by the introduction
of foreign ungulates and probably spread to Poland
through natural migration of deer. Wild and
domestic ruminants often use the same pastures –

therefore the way of transmission to domestic
ruminants is easy, so this pathogenic species which
may have a huge economic aspect. 

The aim of the study was to evaluate the species
composition of parasites occurring in red deer
population living in the area of Krakow.

Materials and Methods

The study was conducted in the Malopolska
province in 2011–2012, in the area of Krakow.
Digestive systems and internal organs of five red
deer (Cervus elaphus) originated from the forest
habitat and of one from the urban agglomeration,
were examined. Necropies were made on the basis
of the method appropriate for this species [1].
Parasites found were preserved in 75% alcohol with
5% glycerol addition, and their species were
determined based on morphological features [2–4].
Fecal samples collected from the rectum were
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examined by a modified McMaster method  with
centrifugation [5]. A saturated solution of salt and
sugar (d=1.28 g/ml) was used as a flotation fluid. In
order to identify the species of coccidian, the oocyst
sporulation was performed in 2% potassium
dichromate solution [6], and the species were
determined based on their morphology and size [7].

All the measurements were made using Motic
BA210 microscope, in the Motic Image Plus 2.0
program, under 40, 100, 400 and 1000×
magnification.

Number of animals infected/examined (P),  mean
intensity (I), intensity range (R), mean abudance
(A), and average number of oocysts/eggs per 1 g of
feces (OPG/EPG) were determined [8].

Results

The deer were infected with four species of
nematodes: Ashworthius sidemi, Spiculopteragia

spiculoptera, Oesophagostomum radiatum and O.

sikae. The infection was observed in all animals, but
the mean intensity of infection (I) was low (Table 1).
The mean parasite density was the highest for A.

sidemi (Fig. 1).
The results of coproscopical analyses of deers

are shown in Table 2. Faecal examination confirmed
the presence of Strongylida nematodes in deer, and
sporulation revealed two species of Eimeria: E.

elaphi and E. austriaca.

Disscusion 

The presence of coccidia in cervids (Cervidae)
was studied before in northern Poland (Pomerania),
and the biodiversity of protozoan parasites in deer
was geater there, including E. sordida, E. robusta,
E. cervi and E. elaphi [9–11]. In the most
comprehensive and current work on the presence of
coccidia in cervids in our country, Demiaszkiewicz
and Pyziel [12] have noted two other species E.

asymmetrica and E. virginianus (typical for white-
tailed deer Odocoileus virginianus occurring in
North America). In the present study, coccidia of
two species were found only in 33% of examined
red deer, which may be associated with a small
number of animals examined. According to other
authors, the prevalence of coccidian infection in red
deer from the north-western Poland reached 75%, or
hesitated from less than 1 to 62%  [10,13]. In
Borecka Forest, 30% of red deer were infected [9]
and for the entire country of Poland infection was
determined at approximately 23% for this group of
parasites [12], which corresponding with our
results.

In the present study, three nematode species
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Table 1. The level of nematodes infection based on
necropsy

Nematode species P  I [R]  

Ashworthius sidemi 6/6 73 (3-292)  

Spiculopteragia

spiculoptera 
2/6 13 (2-23)  

Oesophagostomum

venulosum 
1/6 2  

O. sikae 2/6 2 (1-2)  

Total 6/6 77 (6 -315)  

Table 2. The results of coproscopical examination
parasite parameters   

Parasite 
Parameters   

P OPG/EPG  

Eimeria spp. 2/6 20   

Strongylida 2/6  120  

Fig. 1. Relative abundance (A) of species composition in nematodes metapopulation based on necropsy



native to deer [1] in our country were rarely
recorded, in contrast to alien invasive species
Ashworthius sidemi, which was the dominant. 

The most dangerous species among the
identified parasites was Ashworthius sidemi because
of its high pathogenicity [14]. This nematode is
typical for indian sambar (Rusa unicolor) and
probably got to Europe and Poland during
introduction sika deer (Cervus nippon) [14]. The
first observation of this parasite in Poland was in
bison (Bison bonasus), in the Bieszczady Mountains
in 1997. As a probable cause of the parasite
appearance in Poland, the migration of deers
(mostly Cervus elaphus) across the border with
Ukraine and Slovakia was also listed.

Natural migration of deer certainly helped in the
spread of Ashworthius sidemi on the territory of our
country. In recent years, the range of this parasite
was extended to the Bieszczady Mountains and the
Białowieża Forest [15,16], and the new hosts have
become successively: bison, roe deer and red deer.
Recently, the nematode was found in Malopolska
(Dulowa Forest near Krakow) in the fallow deer
Dama dama and then in the moose (Alces alces)
from Augustów Forest and Biebrza Marshes [17].
The presence of A. sidemi in all animals examined
in this study indicated red deer as an important
transmitter of this parasite. The appearance of A.

sidemi in the area of Malopolska could occur as a
consequences of increasing range of Bieszczady
Mountains foci (via the Carpathian ecological
corridor). In southern Poland, the transmission may
be conected with the fallow deer escaped from
breeding farms. 

In the present study intensity of A. sidemi

infection in deer was low, similary to the results
obtained by other authors in Poland [16]. The
infection of wild ruminants by A. sidemi larvae
probably takes place in the period from June to late
autumn [18]. During the summer, when cervids
migration occurrs, the infection between roe deer
and deer or other cervids can be carried out in forest
habitats, where deer are staying for a long time. In
the case of Cervus elaphus, the changes in
population size and high density of animals, are
likely to have little impact on the species
composition and level of parasitic invasions [19].
However, the spread of A. sidemi in the population
of cervids may be affected – apart from the
migration of these animals – by other factors, such
as reproductive period, and the creation of new
herds. 

So far, despite the high risk, A. sidemi was never
found in domestic ruminants [17]. However,
Moskwa et al. [20] have shown the presence of
DNA of this nematode in cattle feaces. 

Reducing the scale of the problem of the
parasites transmission from other geographical area,
ie. natural spread of A. sidemi with migrating hosts
(roe deer, red deer, moose) is impossible. Hovewer,
it’s important to minimize the introduction of alien
species of cervids and animal translocations. Other
activites, like use of anthelmintic in free-living
animals is difficult and requires further study. Open
question – whether drugs should be used in wildlife
– in the case that parasites are important factor of
natural selection.
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