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Helminth Fauna of Roe Deer (Capreolus capreolus) in Ukraine: Biodiversity and Parasite Community.
Kuzmina T. A., Kharchenko V. A., Malega A. M. — The results of survey of helminth species diversity
of roe deer ( Capreolus capreolus Linnaeus, 1758) from nine regions of Ukraine are presented. Ninety-
two roe deer from Chernigivska, Zhytomyrska, Kyivska, Vinnytska, Rivnenska, Ternopilska, Khmelnitska,
Sumska and Cherkasska regions were examined by the partial helminthological dissection. Totally 30,753
helminth specimens were collected and identified by morphological criteria. Prevalence of roe deer infection
with helminths was 92.4%. Sixteen helminth species (1 of the Class Trematoda, 2 — of Cestoda and 13 —
of Nematoda ) were found. Setaria cervi (prevalence — 10.9% ) was found in visceral cavity. Dictyocaulus
eckerti (6.9%) and D. capreolus (2.3% ) was found in lungs. Taenia hydatigena larvae (2.3% ) were found
in mesentery. Paramfistomum cervi (10.9%), Haemonchus contortus (57.6% ), Ashworthius sidemi (40.2% ),
Marshallagia marshalli (15.2%), Nematodirus oiratinus (1.1%), Trichostrongylus axei (3.3% ) were found
in stomach. Moniesia expansa (1.1% ), Bunostomum phlebotomum (10.9% ) were found in small intestine.
Trichocephalus ovis (18.5%), Oesophagostomum venulosum (7.6%) and O. dentatum (1.1%) were found
in caecum. Chabertia ovina (28.3% ) was found in large intestine. Forty-four helminth associations were

separated in the roe deer examined.
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l'ebmMunTOayna kocymu (Capreolus capreolus) B YKpaune: BUIOBO# COCTAB U MApPa3UTAPHOE COOOIECTBO.
Ky3bmuna T. A., Xapuenko B. A., Manera A. M. — [IpezacraBieHbl pe3yIbTaThl UCCIEIOBAHUST BUIOBOTO
pa3HooOpa3ust renbMUHTOB Kocynu (Capreolus capreolus Linnaeus, 1758) u3 9 peroHoB YKpauHBI.
MeToaoM YaCTMYHOTO TIeJIbMUHTOJOTHMYECKOTO BCKPBITUS OBLIM MCCIeIOBaHbl 92 KOCyau U3
Yepuaurosckoit, ZKuromupckoii, Kuesckoit, Bunauiikoit, PoBeHckoit, TepHomonbckoit, XMeTbHUIIKOM,
Cymckoii n Yepkacckoii obsacteit. CodpaHO 1 orpeie]IeHO 10 BUIA 1O MOP(MOIOTMUYECKUM KPUTEPUSIM
30 753 2K3. reJIbMUHTOB. DKCTEHCUBHOCTh MHBa3uu (DM ) mcciemoBaHHBIX KOCYJb TeJIbMUHTAMU
cocraBuia 92,4%. O6HapyxeHo 16 BumoB reabMuUHTOB (1 BUI TpemaTos, 2 Buaa 1ecton u 13 Hemaron ).
Setaria cervi (O — 10,9% ) oOHapyXeHBbI B ITOJIOCTU Tesa KocyJb; Dictyocaulus eckerti (E1 — 6,9% ) u
D. capreolus (2,3%) — B nerkux. JlIuunmHouHsle craguu Taenia hydatigena (2,3%) BBIABIEHBI Ha
opbikeiike. Paramfistomum cervi (10,9%), Haemonchus contortus (57,6% ), Ashworthius sidemi (40,2% ),
Marshallagia marshalli (15,2% ), Nematodirus oiratinus (1,1%) w Trichostrongylus axei (3,3% ) oOHapy>KeHbI
B xxenynke. Moniesia expansa (1,1%), Bunostomum phlebotomum (10,9% ) 3aperucTpupoBaHbl B TOHKOM
kuteuHuke. Trichocephalus ovis (18,5%), Oesophagostomum venulosum (7,6%) n O. dentatum (1,1%)
oOHapyxeHbI B cbiuyre. Chabertia ovina (28,3% ) BbisiBJieHa B TOJICTOM KMILIEYHUKE KOCYJIb. BbiienreHo

44 accoumauuii TeJIbMUHTOB.

KnwoueBbie caoBa: Kocynu, Capreolus capreolus, reisMuHTO(MayHa, YKpauHa.

Introduction

Roe deer (Capreolus capreolus L., 1758) is one of the most popular game animals in Ukraine. Every year
thousands of roe deer are bagged. The population of roe deer has shown a tendency to decrease during the last
decade, due to increase of poaching (Mezhzherin, 2008) and decrease of game-preserve areas in Ukraine.
According to official data of the Forestry State Department of Ukraine, now the total roe deer population in

Ukraine is about 131.8 thousands individuals (Statistic..., 2008).
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Roe deer are parasitized by a variety of helminths, particularly nematodes. Helminth biodiversity of roe
deer in European countries with significant populations of these cervids was intensively studied (Nickel et al.,
1978; Vetyska, 1980; Govorka et al., 1988; Zaffaroni et al., 1996, 2000; Rossi et al., 1997; Panadero et al.,
2001). Fauna of roe deer parasites has been investigated in the neighboring countries: in Belorussia (Kochko,
Yakubovski, 2000; Shimalov, Shimalov, 2003; Anisimova et al., 2008), Poland (Dr6zdz et al., 1987, 1992;
Demiaszkiewicz et al., 2001), Czech and Slovakia (Kotrla, Kotrly, 1980; Vetyska, 1980), western regions of
Russia (Muromtsev, 2008). However, the helminth fauna of roe deer in Ukraine has not been studied yet.
Fragmentary data on roe deer parasites in Ukraine have been published in 50—70th years of the previous century
(Rukhliadev, 1964; Nazarova, 1967; Dvojnos, Pogrebniak, 1977). Modern state of helminth fauna was briefly
investigated by V. A. Kharchenko (2004) and V. A. Kharchenko et al. (2004).

Mild and humid climatic conditions of the Forest and Forest-Steppe zones of Ukraine and abundance
of wild ungulates promote development, circulation and spreading of a variety of helminth parasites in natural
ecosystems. Keeping of a number of wild ungulates at restricted areas of natural and hunting reserves facilitates
the rising level of animal infection. This state of parasitological situations at natural and hunting reserves in
Ukraine requires detailed investigation, monitoring and control.

In this study, we present the results of a survey of species diversity of roe deer helminths from nine regions
of Ukraine. Analysis of the helminth communities structure and distribution of various helminths in studied
regions was also performed.

Material and methods

Ninety-two roe deer of various age from hunting areas of nine regions of Ukraine (fig. 1): Chernigivska
(18 animals), Zhytomyrska (32), Kyivska (15), Vynnytska (5), Rivnenska (10), Ternopilska (3), Khmelnitska
(2), Poltavska (3), Sumska (2) and Cherkasska (2) regions were examined (fig. 1).

Roe deer were collected at hunting grounds during hunting seasons (November — December) of years
2002—2008. The animals killed by hunters were examined post mortem by the partial helminthological dissection
(Ivashkin et al., 1971). Helminths were collected from separate parts of intestine by successive washing of the
intestine content in saline (Ivashkin et al., 1971), and fixed in 70° ethanol. Prior to identification helminths
were cleared in 80% phenol-glycerin solution. Identification was performed by morphological criteria under
light microscope (Boev et al., 1963; Govorka et al., 1988; Gibbons, Héglund, 2002). Totally 30,753 helminth
specimens were collected and identified.

Data summaries and descriptive statistic analyses were calculated using the Microsoft™ Excel.

Fig. 1. Map of Ukraine showing the locality of the hunting areas studied.

Puc. 1. Kapra YkpauHsl ¢ 0603HaYeHNEM MCCIIEIOBAHHBIX OXOTHUYBMX YTOIUI.
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Results

Prevalence of the roe deer infection with helminths in the present study was 92.4%.
No helminths were found in lung and intestine of 7 animals.

Sixteen helminth species were found: 1 species of Trematoda, 2 — of the Cestoda
and 13 — of Nematoda (tabl. 1).

In roe deer, the helmitnth species were found in associations of 1—2 up to 8 species
per one host. Forty-four helminth associations were separated in the roe deer examined
(tabl. 2)

Twenty roe deer (21.7% of the total number of studied animals) were found to be
infected with one helminth species; 23 roe deer (25% ) — with two species, 20 roe deer
(21.7%) — with three species, 15 roe deer (16.3%) — with four species, 3 roe deer
(3.3%) — with 5 species, and one roe deer was parasitized with 8 helminth species.

Bray-Curtic claster analysis shows the most common helminth associations in roe
deer examined (fig. 2)

Biodiversity of helminth fauna significantly differed in separate regions of Ukraine
(fig. 3). The results of the cluster analysis demonstrated the similarity of the helminth
fauna in roe deer from northern regions of Ukraine (Chernigivska, Kyivska, Zhytomyrska
and Rivnenska) and its significant difference from the helminth fauna of roe deer from
regions of the central Ukraine.

Discussion

The results obtained in the present study revealed high prevalence of roe deer infec-
tion with helminths in Central and Northern parts of Ukraine — more than 90% of ani-
mals examined were found to be infected. Similar data were reported by researchers from
neighboring countries, such as Belorussia (Anisimova et al., 2008; Shimalov, Shimalov,
2002; Kochko, Jakubovsky, 2000), Poland (Drézdz et al., 1993, 1997), Czechoslovakia
(Kotrla, Kotrly, 1980). However, the intensity of roe deer infection was rather low — in
average from dozens to several hundreds of helminths per host. This can explain the absence
of clinical signs of helminthoses in roe deer from most of hunting grounds in Ukraine.
Likewise, we can observe that high prevalence and moderate intensity of helminth infec-
tion is typical for parasites of wild cervids in other European countries (Ambrosi et al.,

Table 1. Helminth species found in roe deer (Capreolus capreolus) in Ukraine
Taonuna 1. Buapl reIbMMHTOB, 0OHAPYKEHHBIX Y Kocyiab (Capreolus capreolus) B Ykpaune

Helminth species | Localisation | Prevalence, % Intensity
Paramfistomum cervi (Zeder, 1790) stomach 10.9 1-53
Taenia hydatigena (Pallas, 1766) mesentery 2.3 2-3
Moniezia expansa (Rud., 1810) small intestine 1.1 2
Trichocephalus ovis Abidgaard, 1795 caecum 18.5 1—-18
Bunostomum phlebotomum (Railliet, 1900) small intestine 10.9 1-26
Chabertia ovina (Fabricius, 1788) large intestine 28.3 1—243
Oesophagostomum dentatum (Rud., 1803) large intestine 1.1 1
0. venulosum (Rud., 1809) caecum 7.6 1-3
Dictyocaulus eckerti (Bloch, 1782) lungs* 6.9 3—68
D. capreolus Gibbons & Hoglund, 2003 lungs* 2.3 14
Setaria cervi (Rud., 1819) visceral cavity 10.9 1-14
Haemonchus contortus (Rud., 1803) stomach 57.6 1—-3,500
Ashworthius sidemi Schulz, 1933 stomach 40.2 3—7,000
Trichostrongylus axei (Cobbold, 1879) stomach 33 4-16
Marshallagia marshalli (Ransom, 1907) stomach 15.2 1-5
Nematodirus oiratinus Rajevskaja, 1929 stomach 1.1 3

* Lungs were missed in material from 48 of roe deer examined.
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Fig. 2. Bray-Curtic claster analysis of helminth associations in roe deer.

Puc. 2. Acconmaiu reIbMUHTOB KOCYJIb 11O pe3yJibTaTaM KJIaCTEPHOTO aHaju3a.

1993; Dro6zdz et al., 1987, 1993, 1997; Zaffaroni et al., 1996; Rossi et al., 1997; Garc a
Romero et al., 2000; Santin-Duran et al., 2004, 2008).

Most of helminths found in our study are parasites of wide range of hosts including
various species of wild and domestic ungulates (Boev et al., 1963; Govorka et al., 1988).
In our opinion, similarity of helminth fauna in wild and domestic ungulates can conside-
rably effect spreading of helminthoses in game animals as well as in protected and
domestic ungulates. It is worth to mention that in Ukraine the pasturelands are usually
not fenced and can be grazed by both domestic and wild ungulates. This creates favor-
able conditions for parasite exchange between various wild and domestic animals.
Occurrence of such parasites as Trichostrongylus axei, Trichocephalus ovis and Haemonchus
contortus in wild roe deer confirm the possibility of helminth exchange between wild and
domestic hosts (Drozdz, 1989; Janéev, 1979; Kotrla, Kotrly, 1980; Zaffaroni et al., 1996,
2000; Rossi et al., 1997). Such an exchange influences the population abundance of roe
deer and other wild ungulates’ populations in Ukraine.

In the present study, the nematode Ashworthius sidemi was found in roe deer in all
hunting areas examined. This nematode was considered to be a typical parasite of Asiatic
sika deer Cervus nippon (Drozdz, 1998). In the second part of XX century A. sidemi had
been introduced in Europe with its hosts and, thereafter, colonised other species of wild
ungulates (roe deer, red deer, elks, moufflons) in many European countries — Slovakia,
Czechia, Poland, France etc. (Ferté et al., 2000; Drézdz et al., 1998, 2000 a, b; Drozdz,
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Fig. 3. Bray-Curtic claster analysis of similarity of helminth fauna in roe deer from various regions of Ukraine.

Puc. 3. KnacrepHblii aHaiu3 cxoncTBa rebMUHTOMAYyHbI KOCYJIb U3 Pa3HbIX PETMOHOB YKpPauHBI.

2002). In Ukraine, A. sidemi was first registered in 1977 at the Dubno hunting ground
whereto the parasite has been brought with sika deer from the Far East (Dvojnos,
Pogrebniak, 1977). In the present study, A. sidemi was one of the main stomach para-
sites of the roe deer. Finding of A. sidemi in hunting grounds of all regions examined con-
firms successive spreading of this parasite in Ukraine.

Haemonchus contortus was one of the most prevalent parasites of roe deer found in
the present study. The intensity of animal infection reached 5,000—7,000 specimens per
host that can cause clinical signs of severe haemonchiasis and leads to death of animals.
High prevalence and intensity of H. confortus in roe deer was observed in Italy (Zaffaroni
et al., 2000), Czechoslovakia (Vetyska, 1980), Slovenia (Bidovec, 1987). We observed
the simultaneous presence of H. contortus and A. sidemi in the stomach of roe deer.

Low prevalence of cestodes in roe deer was observed in the present study; Moniezia
expansa was found only in one roe deer (1.1%) from the Chernigivska region, and lar-
vae of Taenia hydatigena were found twice in the Zhytomyr region. Low prevalence of
cestodes has also been observed in the countries neighboring Ukraine — in Belorussia
(Kochko, Yakubovski, 2000; Shimalov, Shimalov, 2003; Anisimova et al., 2008 ), Slovakia
(Letkova et al., 2008) and Poland (Tropilo, Kiszak, 1995); this can be related to simi-
lar climatic conditions in all these countries.

In the present study we found a specimen of the nematode Oesophagostomum den-
tatum, a typical parasite of wild boars, in the large intestine of a roe deer from Zhytomyr
region. We exclude the possibility of occasional transfer of parasite from wild boars du-
ring collecting and the preliminary processing of helmintological material. In our opi-nion,
it can be rather an accidental parasitizing of O. dentatum in roe deer with low immunity.
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Low prevalence of Dictyocaulus species in roe deer observed in our study could be
explained by lack of material (lungs) that was granted by private hunters — lungs were
absent in helminthological material from 49 roe deer (53.3% from the total number of
animals examined ). We believe that prevalence of Dictyocaulus in Ukraine may reach 60%,
as it has been found in other European countries (Govorka et al., 1971; Panadero et al.,
2001; Demiaszkiewicz et al., 2001; Cisek et al., 2003 etc.).

Thus, the present study demonstrates the similarity between the roe deer parasite fauna
in Ukraine and in other European countries (Bidovec, 1987; Drézdz et al., 1992;
Kochko, Yakubovski, 2001; Shimalov, Shimalov, 2003; Anisimova et al., 2008).
Investigation of roe deer helminth fauna from other regions of Ukraine is planned.

The authors thank to Mykola Samchuk, Oleg Mamona and Elena Sokolova (Institute of Zoology NAS
of Ukraine) for their help in collecting and preliminary processing of helmintological material. The authors
also wish to thank to Dr. habilitate Alexander Demiaszkiewicz (W. Stefansky Institute of Parasitology Polish
AS) for his valuable help in identification of A. sidemi, and to Dr. Iurii Kuzmin (Institute of Zoology NAS of
Ukraine) for his valuable comments on the manuscript.

Ambrosi M., Manfredi M. T., Lanfranchi P. Pattern of abomasal helminths in fallow deer farming in Umbria
(central Italy) // Vet. Parasitol. — 1993. — 47, N 1-2. — P. 81—86.

Anisimova E. ., Penkevich V. A., Subbotin A. M., Kekshyna A. M. Fauna of helminthes of game ungulates at
the Polessky region of Belorus // Proceedings of the IV International conferences “Scientific area of Europe-
2008”. Vol. 21: Biology, physical training and sport. — Sofia : “BialGRAD-BG” OOD, 2008. —
P. 41-47.

Bidovec A. Endohelminti kod srnece divljac¢i (Capreolus capreolus L.) u Sloveniji // Vet. Glasnik. — 1987. —
41, N 3—4. — P. 223-227.

Boev S. N., Sokolova 1. B., Panin V. Ya. Helminths of ungulates in Kazakhstan. — Alma-Ata, 1963. — Vol. 2. —
536 p.

Cisek A., Balicka-Ramisz A., Ramisz A., Pilarczyk B. Course and treatment of lungworm infection game
animals (red deer, roe deer and fallow deer) in North-west Poland // EJPAU. — 2003. — http: //
www.ejpau. media.pl/volume6/issuel/veterinary/abs-01.html

Demiaszkiewicz A. W., Drozdz J., Lachowicz J., Kochko Y. P. Infection of red deer with lung nematodes in Polish
and Belorussian parts of Bialowieza Forest // Wiad Parazytol. — 2001. — 47, N 3. — P. 411—415.

Drozdz J., Lachowicz J., Demiaszkiewicz A. W., Sulgostowska T. Abomasum nematodes in field and forest roe
deer Capreolus capreolus (L.) over a yearly cycle // Acta Parasitologica Polonica. — 1987. — 32. —
P. 339—348.

Drozdz J., Demiaszkiewicz A. W., Lachowicz J. Harboring of helminth parasites by the European bison (Bison
bonasus L.) and deer (Cervidae) in the Bialowieza forest // Wiad Parazytol. — 1989. — 5, N 6. —
P. 571-576.

Drozdz J., Demiaszkiewicz A. W., Lachowicz J. The helminth fauna of the roe deer Capreolus capreolus (L.)
in a hunting area inhabited by red deer, elk and European bison (Borecka Forest, Poland) over the yearly
cycle // Acta Parasitol. — 1992. — 37. — P. 83—88.

Drozdz J, Demiaszkiewicz A. W., Lachowicz J. Seasonal changes in the helminth fauna of Cervus elaphus (L.)
from Slowinski National Park (Poland) // Acta Parasitologica. — 1993. — 38. — P. 85—87.

Drozdz J., Malczewski A., Demiaszkiewicz A. W., Lachowicz J. The helminthofauna of farmed deer (Cervidae)
in Poland // Acta Parasitologica. — 1997. — 42. — P. 225—229.

Drozdz J., Demiaszkiewicz A. W., Lachowicz J. Ashworthius sidemi (Nematoda, Trichostrongylidae ) a new parasite
of the European bison Bison bonasus (L.) and the question of independence of A. gagarini // Acta
Parasitologica Polonica. — 1998. — 43. — P. 75—80.

Drozdz J., Demiaszkiewicz A. W., Lachowicz J. Helminthofauna zubréw Bison bonasus (L.), zyjacych na
swobodzie w Bieszczadach (Karpaty, Polska) // Wiad. Parazytol. — 2000 a. — 46. — P. 55—61.
Drozdz J., Demiaszkiewicz A. W., Lachowicz J. Aswortioza — nowa parazytoza dzikich przezuwaczy // Med.

Wet., — 2000 b. — 56. — P. 32—35.

Drozdz J., Demiaszkiewicz A. W., Lachowicz J. Expansion of the Asiatic parasite Ashworthius sidemi (Nematoda,
Trichostrongylidae ) in wild ruminants in Polish territory // Parasitol. Res. — 2002. — 89, N 2. — P. 94—97.

Dvojnos G. M., Pogrebniak L. P. About infection of wild ungulates with helminths in hunting grounds of some
districts of Ukrainian SSR // Proceedings of the Republican scientific-technique conference (Kanev, 7—9
Sept., 1977). — Kyiv, 1977. — 2. — P. 30-31.

Ferté H., Cléva D., Depaquit J. et al. Status and origin of Haemonchinae (Nematoda: Trichostrongylidae) in
deer: a survey conducted in France from 1985 to 1998 // Parasitol. Res. — 2000. — 86, N 7. — P. 582—587.

Garcia-Romero C., Valcarcel F., Corchero J. et al. Contribucion al estudio de las parasitosis del ciervo (Cervus
elaphus) en las provincias de Toledo y Ciudad Real (Castilla-La Mancha, Espana) // Ecologia. — 2000. —
14. — P. 235—249.



e-19 T. A. Kuzmina, V. A. Kharchenko, A. M. Malega

Gibbons L. M., Hoglund J. Dictyocaulus capreolus n. sp. (Nematoda: Trichostrongyloidea) from roe deer,
Capreolus capreolus and moose, Alces alces in Sweden // J. of Helminthol. — 2002. — 76 (2). —
P. 119—124.

Govorka 1., Maklakova L. P., Metukh I. et al. Gel’minty dikikh kopytnykh Vostochnoi Evropy. — Moskva :
Akademiia Nauk SSSR. — 1988. — 208 p.

Ivashkin V. M., Kontrimavichius V. N., Nazarova N. S. Methods of collaction and study of terrestrian mammal
helminthes. — Moscow : Nauka, 1971. — 124 p.

Jantev J. Helminths in the fallow deer (Dama dama L.) in the Voden and Krichim Hunting Preserves //
Helminthologia — 1979. — 8. — P. 64—82.

Kharchenko V. A. State of the knowledge of the wild ungulate helminth fauna in Ukraine // Vestnik Zoologii. —
2004. — Suppl. 18. — P. 151—153.

Kharchenko V. A., Kuzmina T. A., Samchuk M. G. Helminth fauna of roe deer (Capreolus capreolus L.) from
Ukraine // Abstracts: IX European Multicolloquium of Parasitology (Valencia, Spain, 18—23 July,
2004). — P. 585—586.

Kochko Yu. P., Yakubovski M. V. Helminths of wild ungulates of Belorus // Reports of the Academy of agricultural
sciences of Belorus. — 2000. — 4. — P. 70—79.

Kotrld B., Kotrlé A. Zur Verbreitung von Helminthen durch eingefuhrtes Wild. Angew // Parasitol. — 1980. —
21. — P. 75-82.

Letkova V., Lazar P., Soroka J. et al. Epizootiology of game cervid cysticercosis // Nat. Croat. — 2008. — 17,
N 4. — P. 311-318.

Mezhzherin S. V. Animal resources of Ukraine in the light of sustainable development strategy: analytical
handbook. — Kyiv : Logos, 2008. — 282 p.

Muromtsev A. B. Main helminthoses of ungulates in Kaliningrad oblast (epizootology, patogenecity, therapeutic
programs : Avtoref. of the Diss .... Doctor vet. Sci. — Sankt-Petersbourg, 2008 — 73 p.

Nazarova N. S. Study of helminth fauna of roe deer in Volynska oblast of the USSR // Problems of
parasitology. — Kyiv : Naukova Dumka, 1967. — P. 178—181.

Nickel S., Hiepe T., Ness H., Pingel H. Contribution on the parasite fauna of the GDR. 2. Studies of the incidence
of helminths in roe-deer (Capreolus capreolus) // Angew Parasitol. — 1978. — 19, N 4. — P. 194—202.

Panadero R., Carrillo E. B., Lopez C., Diez-Batos N., Diez-Bacos P., Morrondo M. P. Bronchopulmonary helminths
of roe deer (Capreolus capreolus) in the northwest of Spain // Vet. Parasitol. — 2001. — 99, N 3. —
P. 221-229.

Rossi L., Eckel B., Ferroglio E. A survey of the gastro-intestinal nematodes of roe deer (Capreolus capreolus)
in a mountain habitat // Parassitologia. — 1997. — 39. — P. 303—312.

Rukhliadev D. P. Helminth fauna of wild artiodactyls of Crimea and Caucasus in ecological and zoogeographic
light. — Saratov : Saratov University press, 1964. — 449 p.

Santin-Durdn M., Alunda J. M., Hoberg E. P. Abomasal parasites in wild sympatric cervids, red deer, Cervus
elaphus and fallow deer, Dama dama, from three localities across central and western Spain: relationship
to host density and park management // J. Parasitol. — 2004. — 90, N 6. — P. 1378—1386.

Saniin-Duran M., Alunda J. M., Hoberg E. P., de la Fuente C. Age distribution and seasonal dynamics of abomasal
helminths in wild red deer from central Spain // J. Parasitol. — 2008. — 94, N 5. — P. 1031—1037.

Shimalov V. V., Shimalov V. T. Helminth fauna of cervids in Belorussian Polesie // Parasitol. Res. — 2003. —
89, N 1. — P. 75—76.

Statistic bulletin. On the hunting management in Ukraine (form 2-TP-hunting). — Kyiv : CSU, 2008. — 44 p.

Tropilo J., Kiszak L. Cysticercosis in roe deer caused by Cysticercus tennuicollis and C. cervi // Magazyn
Weterynarijny. — 1995. — 4. — P. 433.

Vetyska V. Endoparasites of roe deer in the Strakonice region. Acta Vet. Brno, 1980. — 49. — P. 91—103.

Zaffaroni E., Fraquelli C., Manfredi M. et al. Abomasal helminth communities in eastern Alpine sympatric Roe
deer (Capreolus capreolus) and Chamois (Rupicapra rupicapra) populations // Suppl. Ric. Biol. Selv. —
1996. — 24. — P. 53—68.

Zaffaroni E., Manfredi M. T., Citterio C. et al. Host specificity of abomasal nematodes in free ranging alpine
ruminants // Vet. Parasitol. — 2000. — 90. — P. 221—230.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


