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Abstract:

Within the long-term project igx situ breeding Programme of semi-captiVe
derbianus derbianus from 13 February to 22 March 2011 the parasitodaah ruminant
(Artiodactyla, Ruminantia) species were studiedaliting in the Bandia and Fathala
Reserves from the Republic of Senegal (Westernc&JriParasitological research was
made between February and March 2011 (dry seasor)even common game ruminant
species, namely Impala A¢pyceros melampus Lichtenstein), Giraffe Giraffa
camelopardalis giraffa von Schreber), Roan antelopdifgpotragus equinus koba Gray),
Waterbuck Kobus dlipsyprimnus defassa Ruppell), Kob Kobus kob kob Erxleben),
Gemsbok QOryx gazella Linnaeus), African buffalo §yncerus caffer brachyceros Gray),
western Derby eland Téurotragus derbianus derbianus Gray), Common eland
(Taurotragus oryx Pallas), Bushbuck Ttagelaphus scriptus Pallas), Greater kudu
(Tragelaphus strepsiceros Pallas) and two species of domestic animals (zetttlecand

goats) from the neighbouring areas of the BandseRe.

Coprological examination based on 216 freshlydhsamples, 22 blood smears and
3 examinations of tissues post-mortem revealedotugrence of oocyst dEimeria spp.
(Apicomplexa: Eimeriidae), eggs d¥loniezia spp.( Plathelmintha: Anoplocephalidae),
Strongyle-type eggs andTrichostrongylus sp. (Nemathelmintha: Strongylida),
Trichocephalus spp. (Nemathelmintha: Trichuridae).

The protozoa atl. equinus, T. derbianus derbianus, T. oryx andK. lipsyprimnus
defassa as in domestic animals were found coccidia oogegsius Eimeria with prevalence
from 1.4 to 76.9%. From the faeces of.alerbianus derbianus were isolated oocysts with
an average size of the 2&&1.5 um. Detailed description of morphology was eyate
sporulation time was determined and documentedc@®yparing literature details was
found that this is a new species Eifmeria for this host, which was namdgl derbiani
(Méca, 2012 in press).



From the helminth infection were found eggs geMosiezia (Cestoda). Strongyle-
type nematode eggs were most often found on batérves with the prevalence from
14.3% to 100% in wild and domestic hosts. The seécorost commonly occurring
nematode eggs werelrichocephalus spp. (prevalence from 8.3% to 100%).
Trichostrongylus spp. eggs were detected only very sporadically5@ % in cattle. The
intensity of the eggs found by qualitative copratad) examination method using
McMaster counting chamber was in most cases lotheénrange from 11 e.p.g. (eggs per
gram) (Strongyle-type eggs from derbianus derbianus) to 8624 o.p.g.( oocysts per gram)
(Eimeria spp. ex goat) from 1 g feces. Overall prevalencB086 were in Bandia Reserve
(four parasite groups), 90% for domestic animalsdbin the immediate proximity (five
parasite groups), 74.2% in Fathala Reserve (thezasfte groups). From post-mortem
material were recorded three genera, nant@bgperioides, Cooperia andImpalaya. Two
genera of Ixodes tick&émblyomma and Hyalomma were collected. These findings were
photographically documented, adult specimens wewedfin the normal way to further

study for their eventual closer destination.

Lung worms, trematodes and blood parasites werefqwtd in the investigated
material.

Using two nonparametric methods, the Mann-Whitneytest and the Kruskal-
Wallis analysis, statistical evaluation was perfedrand results achieved by selecting a
few basic parameters of their relationship wasistteally significant, some interesting
results are difference among groupsTotierbianus derbianus in burden of Strongyle-type
parasite group; parasite burden differs with hqecies feed strategy, some were not
significant e.g. burden differs with age groupsderbianus derbianus;, Moniezia sp. was

not significantly different among hosts species.

Key words: parasite fauna, ruminants, Senegalafasmple



Abstrakt:

V ramci probihajicihax situ projektu na ochranu antilopy Derbyh®a(rotragus
derbianus derbianus) v Senegalu se v obdobi od 13. Unora do 22zra 2011 uskuteila
expedice do oblasti rezervaci Bandia a Fathalat&® Senegal (Zapadni Afrika). Jejim
cilem bylo poprvé prostudovat parazitofaunu u 1lihdrprezvykavd (Artiodactyla,
Ruminantia) a sice Impala A¢pyceros melampus Lichtenstein), Girafa Giraffa
camelopardalis giraffa von Schreber), Antilopa kska {Hippotragus equinus koba Gray),
Voduska jelenovitdKobus ellipsyprimnus defassa Rippell), VoduSka kobKobus kob kob
Erxleben), Bimorozec jihoafricky Qryx gazella Linnaeus), Buvolkratkorohy Syncerus
caffer brachyceros Gray), Antilopa Derbyho Taurotragus derbianus derbianus Gray),
Antilopa losi {Taurotragus oryx Pallas), Lesb pestry {Tragelaphus scriptus Pallas), Kudu
velky (Tragelaphus strepsiceros Pallas) a druin (skot, kozy) vyskytujicich se v blizkosti

oploceni rezervace Bandia.

Koprologicky bylo vyseeno celkem 216 vzotkéerstvého trusu a dech zvfat (A.
melampus, T. derbianus derbianus) byla parazitofauna zjivana postmortatfn Ve
vySeteném materialu byli zji8hi prvoci - oocysty kokcidii roduEimeria spp.
(Apicomplexa: Eimeriidae), z helmint vajicka Moniezia spp.( Plathelmintha:
Anoplocephalidae), Strongyle-typu w&a a Trichostrongylus sp. (Nemathelmintha:
Strongylida),Trichocephalus spp. (Nemathelmintha: Trichuridae).

Eimerie se vyskytovaly u divokych zat (H. equinus koba, T. derbianus derbianus,
T. oryx a K. dlipsyprimnus defassa) s prevalenci 1,4% az 30%. U domacichratv(skot,
kozy) s prevalenci od 71,4% az 76,9%. Z trusu @pwilT. derbianus derbianus byly
izolovany oocysty s @mérnou velikosti 27,6 x 21,5 um. Byla provedena fejaetailni
morfometricka charakteristika, stanovena doba dpoceua nélez byl zdokumentovan.
Porovnanim s literarnimi Udaji Ize konstatovat,skejedna o novy druh kokcidie rodu

Eimeria u tohoto hostitele a byl pojmenovBEmmeria derbiani (Maca, 2012 v tisku).

Z helmintoznich infekci byla nalezena ¥&f rodu Moniezia (Cestoda) u rodu
Taurotragus (prevalence 10% az 33,3%) a domacichatv{14,3% aZz 15,4%). Na obou

lokalitach se u zvat vyskytovala nepsgji vajicka Strongyle-typu s prevalenci 14,3% az



100% a také vajka Trichocephalus spp. (s prevalenci od 8,3% do 100%). Velmi oj&lein
pouze v 15,4% vzofk trusu skotu byla detekovana @ Trichostrongylus spp. Ri
kvantitativnim vySebvani flot&ni centrifug&ni metodou s pouzitim McMasterovi@taci
komirky byla intenzita nalezenych vé&gk zjiS€nych parazitarnich zarotlkve wtSing
piipadh pomerné nizka. Hodnoty se pohybovaly v rozmezi od 11 e fvgicka Strongyle-
type zT. derbianus derbianus) az 8624 o.p.g.Himeria spp. z kozy). Celkova prevalence
diagnostikovanych endoparazttyla 50% v rezervaci Bandiatyii zastupci parasi), 90%
u domécich zwat chovanych v jeji ¢sné blizkosti (pt zastupé parasit), 74.2% v
rezervaci Fathalaiftzastupci paradi). Fri postmortalnim vySébvani zviat byla zjiséna
nakaza dosplymi nematody rod Cooperioides, Cooperia a Impalaya. Z A. melampus, T.
derbianus derbianus a Hippotragus equinus koba byly izolovany dva rody kligt,
Amblyomma a Hyalomma. VeSkeré nélezy byly fotograficky zdokumentovaapsglé

uréeni.

Vyskyt krevnich paradit plicni ¢ervivost a motolinatost nebyla u Zadného

z vySetovanych zuiat prokazéana.

Vyhodnoceni dosazenych vyslédiylo provedeno pomoci dvou neparametrickych
statistickych metod, Mann-Whitneyova U testu a KekdVallisova testu vybranim
n¢kolika zakladnich paraméitr Statisticky signifikantni byl zejména vztah meaznym
zpasobem chovanych skupih derbianus derbianus a vyskytem Strongyle-typu parasit
Vyznamny byl také vztah vyskytu pardziv zavislosti na potravni strategii hostiiel
Nesignifikantni byl nap vyskyt helmint v zavislosti na ¥u antilopy T. derbianus

derbianus, stejreé jako i Moniezia spp. u vSech druievirat.

Kli¢ové slova: parazitofaunaigzvykavci, Senegal, trus



Table of Contents

R [ 011 oo [ BTt i [o] o ISP PPPP R PPPP 1
2 LILEIAtUIE OVEIVIEW. ... .uiiiiiiieiee e et eeeeea sttt et e e e e e e et e et e e e e s semnr e e e e e e e e e annnenne s 2
2.1 Current knowledge on the occurrence of parasitesilshanimals in Africa.............. 2
2.2 Influence of some tranSMISSION PALEINS ... cccwwssvvrrrrnrreieniiiiiniieiieineiinieenemnnmneess 8
2.2.1 HOSt-parasite SPECIICILY ..........uuuveriei e eeeee e et e e e e e e e e e 9
2.2.2 Other factors influencing the parasitofauna riclsnes.............cccccccvvvinnenes 10
2.2.3  Anti-parasitic DENAVIOUN ........ccooiiiiiii e 12
3 AIMS OF STUAY ittt et bs e sebennennene 14
4 Materials and Methods...........ooo e 15
O Y (1 0 1A= T (= = U 15
4.2 Method of sampling faeces, internal organs, bloadd their storage until
(22 1 111 F= U1 o] o P URUPPRRTR 20
4.2.1 Method of Sampling faBCES..........cooi ittt 20
4.2.2 Sampling method of internal organs.........ccccceeveeeeiiii 20
4.2.3 Blood sampling method...........coooooioiiiiii 21
4.2.4 Ectoparasites sampling method ... 1.2
4.3 Parasitological examination methods ..........ccoooiiiiiiii 21
4.3.1 Native preparation MethOd .................u mmmmmmeeeseereeenenininenrnen.. 21
4.3.2 Flotation-centrifugation coprological Method .......eveviiiiiiiiiiiiiiiiiiiiines 22
4.3.3 Qualitative coprological examination method...................oeevviiiiiiiiiiinennns 22
4.3.4 Sedimentation teChNIQUE..........cooe i 22
4.3.5 LarvosCoOpPIC tECNNIQUE ... ...ttt eeeeees 23
4.3.6 Faecal cultures - cultivation of L3 larvae .....ccc..ccoovviiiiiiiiiiiieeeie, 23
4.3.7 PoOSt-mOrtem eXamiNatiON .............cc.ee s wmmm e s eeesrirereeeeeees s s aiinenneeeeeees 24
4.3.8 Compression method for the presenc&tocystiS SPP. ....vvvvvvvvrerrerrierennns 25
4.3.9 Determination of parasiteS.........ccooviiicccc e, 26

4.4 Data @NAlYSES .....ooiiiiiiiiiiiiiiii ettt r e e e et e e e e e e e e aaa s 26



5

6
7

RESUILS .. et e ettt e e e e e e e e e e e e e 27
5.1 BIlOO PArASItES.....ccoiiiiiiiiiiiii ettt 27
5.2 Results of using qualitative and quantitative cépgical methods........................... 27

5.2.2 Reserve Fathala...........cccooiiiiiiiie e 38

5.2.3 T.derbianus derbianus groUpPS ........ccoeviiiiiiiiiiiiiiiiiiiiecie s e eee e 40

5.2.4. Statistical analysis of achieved results.............coooooiii s 42
5.3 Results of excrement cultivation from wild and detieanimals ............................ a7
5.4 Ectoparasites COIECHING .......cooi i ettt ee e e e e ee e 51
5.5 Results of post-mortem examinations (Bandia re3erve..........cccceeeeeveeieeeeeeeee, 51
5.6 Examination of faecal samples using sedimentatimhlarvoscopic technique ....... 58

DISCUSION ...ttt e £ttt e e e 44 ettt e e e a2 e e et e e e e e s nsnbbbn e e e e eeeeenaannns 59

@0} o od 1153 o] o [ UURPPTPRR 64



1 I ntroduction

Reserves of Bandia and Fathala were establishprbtoote the survival of the native
fauna of Senegal based on population managementcas in the recovery of the critically
endangered species, e.g. ruminants. One of manlyestun this geogrephical zone of
Senegal was organized by Derbianus Czech Socie#ffwan Wildlife Czech University
of Life Sciences in Prague headed by Dr Kk&va in cooperation with Society for the
Protection of Environment and Fauna in Senegakdbarate of National Parks in Senegal
and others on the issue of parasitofauna on rursniuitially studied by Antoninova
(2002) in her diploma thesis derived from the NadioPark Niokolo Koba (NPNK). The
content and aims of the present thesis are attegpti extend the knowledge already
established in NPNK and study for the first time threa of the Bandia and Fathala
reserves. In recent years, various questions regplhost-parasite transmission have been
arised from these reserves, i.e. whether transomissi parasites from domestic animals to
wild animals and/or viceversa have ocurred and waild be its ecological impact on
these animals. Therefore, the starting point toycaut present study was develop an
inventory about the parasitofauna on eleven preloselected species of ruminants as
source of reference for future monitoring strategé&parasites on these animals inhabiting
into the reserves.

Fenced area with the western Derby elaf@sirotragus derbianus derbianus) part of
the reserve of Bandia and as mentioned abovepiiesents an important animal group to
be study for parasites since elands are speciesarth@an the Red list of threatened species
with a status of critically endangered (IUCN, 20id)comparison with other species
inhabiting in the same area, most elands do noteshacommon reserve area and

waterholes.



2 Literatureoverview

2.1 Current knowledge on the occurrence of parasites on wild animalsin Africa

There are evidence of experts dealing with thegtfauna fauna across Africa,
however, available literature or information onstigsue from the West Africa from which
are located reserves is actually fragmented. AdtJdaurteen most important families of
endoparasites have been reported from central Elaog African ruminants (Koch, 2005).
By collecting samples and studying the internabpaes of animals from reserves based on
present thesis, it is possible to complement, ektenbring out information regarding
parasite composition and diversity. Only, Antoniadi2002) determined the prevalence
and species spectrum of parasites in NPNK of 8 hogulate species. In the literature
overview of the present thesis, will focus mainfyworks from West Africa, but also from

other areas due to the poor accessibility of litesa
2.1.1. Blood parasite

Blood parasites are associated with the occurrericeectors. Main tick-borne
pathogens of domestic and game animals are ofg¢hergBabesia, Theileria, Anaplasma,
andEhrlichia (Thomas et al., 1982; Mclnnes et al., 1991; Guatya. 1993; Oosthuizen et
al., 2009; Tonetti et al., 2009; Pfitzer et al.1Q(). Gueye et al. (1993) found 10 species of
blood parasites from 200 blood smears (goats ecattieep) in Senegal, tick-born and there
is presence ofTrypanosoma vivax in cattle andTrypanosoma congolense in sheep
transmited by tsetse flies. Among others studiesl1lFet al. (1999) foundslossina
morsitans submorsitans and Glossina nalnalis nambiensis with density 5.4 flies/trap/days
and infection rate of 2.4% by. vivax and T. congolense in Ndama cattle in southern

Senegal.



2.1.2. CoccidigLeuckart 1879)

The genusEimeria Schneider, 1875 belong to the phylum Apicomplexwihe,

1970. World-wide protozoan coccidia parasitize iyottte intestine of vertebrates and
among them are the must common species with impioctsst to cause disease coccidiosis.
Most species infecting domestic or wild ruminan&dobg to the genuEimeria (oocysts
with 4 sporocysts, each with 2 sporozoites) arerofestricted to a certain host species and
vary in their pathogenicity (Levine, 1985). Accordito Turner et al. (2010) results
showed, thaEimeria spp. are strongly seasonal from which majorityhos$ts are infected
during rainy season rather in dry season. Concgrthiis parasite group, it is known the
highest intensity in juvenils (Harper & Penzhor®99%; Matjila & Penzhorn, 2002), and

also Turner et al. (2010) promote this well-knowimgy in terms of Africa.

According to Kusiluka & Kambarage (1996) pointddtt studies implemented in
Senegal and other neighbouring countries have atelicthat coccidiosis is an important
subclinical disease, faced to significant econdimgses in the small ruminant industry with
prevalence range between 40 and 90%. In goatsdll@ving species were found by
Vercruysse (1982) in Senegal during 12-month perkeideria ahsata, E. arloingi, E.
christenseni, E. crandallis, E. faurei, E. intricata, E. ninakohlyakimovae andE. parva, who
investigated faecal samples in 577 goats. The [@eea was 85% and mostly multiple
parasitism, no seasonality with oocyst output i thinge of 1000-5000 o.p.g.(oocysts per
gram) of faeces. Levine (1985) detected that thetrpathogenic species in goats &re
arloingi and E. ninakohlyakimovae, in the case of the cattlE. bovis and E.zuernii.
Unfortunately, with some exceptions only coccidiani domestic animals have been
extensively studied (Levine,1985; Levine & lven88&; Pellérdy, 1974).

According to Antoniova et. al. (2002) coccidia psicgenusEimeria are present in
four species of examinated ungulates from NKNP §ainwith prevalence 4.65% (10-507
0.p.g.), hamelyippotragus equinus, Alcelaphus buselaphus, Kobus ellipsyprimnus defassa

andTaurotragus derbianus derbianus.



2.1.3.Digenea (Carus, 1863)

Trematodes are very important endoparasites anidndpeto the phylum
Platyhelminthes Gegenbaur, 1859. In the presesisiaee mentioned representatives of the
class Digenea, which have indirect life cycle angynmclude one or more intermediate
hosts. At worldwide level, the most infectious dpeds the liver-flukeFasciola hepatica
(Lapage, 1956), parasite of cattle, sheep and spmeies ofasciola spp. are present also
in wildlife ruminants. For example, Hammond (197@)nd Fasciola spp. in theGiraffa
spp., Taurotragus oryx, Kobus defassa and based on other studiesAepyceros melampus
(e.g. Horak, 1981). Other common genera dehistosoma, Paramphistomum,

Calicophoron andCotylophoron (e.g. Anderson, 1983; Boomker et al., 1984).

Members of another parasite class found in Afrieaaimals, is Cestoda which
contains genera dfloniezia, Avitellina, Silesia, Thysaniezia. In cattle, goats and sheep are
ocurring two parasite species of the geMmiezia that are the most prevalent, they are
Moniezia expanza andM. benedeni (RySavy & Erhardova, 1953; Kaufmann, 1996; Foreyt,
2001). For examplevl. expanza andM. benedeni (e.g.M. expanza ex H. equinus koba with
42.7% from no. animals 14M. benedeni ex Taurotragus derbianus) and other (e.g.
Moniezia monardi ex Hippotragus equinus and Kobus defassa) (Belem & Bakoné, 2009)
may occur in wild ruminants (e.g. Graber & Thal,72® Ba et al. (1993) presented a
population genetic study dfl. expansa, M. benedeni, members of the Cestoda collected
from the small intestine of cattle, sheep and goatSenegal and compared with samples
from France; in this study, they fourM. expanza in sheep and goats, never in cattle.
Species of other genera are also well studied intr@leAfrica, for exampleAvitellina
edifontaineus from Taurotragus derbianus (Graber & Thal, 1979) andAvitellina
centripunctata from Hippotragus equinus koba with prevalence of infection of 21.4% on

fourteen animals (Belem & Bakonég, 2009).

Graber et. al. (1973) investigated the presenaeysticercosis of wild herbivorous
animals in Central Africa and found two speciedagfeworms, namelylaenia hyaenae
andT. crocutae (both in Cestoda). Intermediate hosts Tohyaenae are Syncerus caffer,
Adenota kob, Alcelaphus lelwel, Hippotragus equinus, Taurotragus derbianus and

4



Tragelaphus scriptus;, hosts for T. crocutaare are Syncerus caffer, Alcelaphus lelwel,
Hippotragus equinus. Schandevyl & Vercruysse (1982) studied cysticasco$ domestic
animals, i.e., 51 cattle in Senegal (Dakar) anchdoli3.7% hearts and 25.5% (masticatory

musles) of the total of worm specimensTasnia saginata cysticerci.

According to Antoniova et. al. (2002) ungulateNIKNP are attacked by species of
five genera of cestodes. Examination of samplesnftbis latter study revealed the
ocurrence of the liver-fluke gentasciola in three groups of host$l( equinus, Ourebia
ourebi) with prevalence 2.33%; genicrocoeium with prevalence 8.14%H( equinus,
Kobus kob, T. derbianus derbianus, T. scriptus); Paramphistomum with prevalence 6.98%
(Cephal ophus rufilatus, H. equinus, T. derbianus derbianus, K. dlipsyprimnus defassa) and
one unknown species of trematod 2.33% dlipsyprimnus defassa, K. kob). The same
research showed the presencéMohiezia spp. with prevalence of 5.81%.(rufilatus, H.

equinus, T. derbianus derbianus, T. scriptus) for all genera with quantitativ value 4-24

e.p.g. (eggs per gram).

2.1.4. Nematoda (Diesing, 1861)

Most available literature is devoted to this paeagroup which reflects more
attention on the group as many published worksdareved mainly from South Africa by
scientists as Boomker and Horak (University of &niat South Africa) with colleagues and
students who have focused on the parasitofaunamiesdtic and free-ranging ungulates.
This research, has allowed use post-mortem mafgea| infected tissues) to isolate and
classify the types (i.e. holotype and paratypesbhhef parasites specimens and determine
very accurately morphological traits over all otfiedings.

Among the most common species from most Africagulates are all those belong
to the group of Strongylid-type nematods. It indutie stomach and intestinal nematods.
Order Strongyles consists of 5 families of parasiten Africa (Chabertiidae,
Ancylostomatidae, Trichostrongylidae, Molineidagctipocaulidae). This is a large group,

and therefore it is impossible to mention eachheiht and not even concern of this work.

5



So, present thesis is limited to show only examplethe extent on this concern or most
often when occurs Strongyle-type eggs or larvagheke parasites with faeces during
examinations derived of the present study.

In species with eggs that are morphometricallyedéht from other species (e.g. genus
Nematodirus) is possible to do a diagnosis (identity at leg&lgenus), but with some
groups it is very difficult to distinguish the genand not to mention the species. For the
purposes of a close taxonomic identification isc@lto obtain, if it possible, just the
above mentioned post-mortem material and based orphometric, morphology or
molecular parameters to identify the adult wormslawel of species (e.g. accessory
copulatory organs of males). All this is possiblethie acquisition of knowledge and
literature of the monitored area is available. Déity of parasites is very well described in
the species globally wide spread in domestic argr(elg. cattle, goats, sheep, horse) (e.g.
Skrjabin et al., 1952; Lapage, 1956) but stillégd to deal with endemic species.

There are not many works dealing with nematodesSa@megal, for instance,
according to Vercruysse (1985) who examined abomasover thousand of sheeps
through thirteen months, found evidence to expthm survival of the hypobiotic larvae
and adult form of the nematodtaemonchus during dry season and Hypobiosisis, a very
interesting factor in the defense and survivahese parasites in the unfavorable period for
parasite stages (eggs, larvae) during dry seasamdicg to e.g. Ndao et al. (1995a).

From wild animals information about 5 parasite up® (namely,Srongyloides,
Chabertia, Toxocata, Trichuris, Bunostomum) from hosts in NKNP is available from
Antoninova (2002). This study revealed the domieawé the genusToxocara and
Trichocephalus (prevalence 13.95%, 9.3%). About nematodes of @k#tirica is worth
mentioning that study of Belem & Bakoné (2009), wiband five species of ruminant
monitor load and prevalence of gastrointestinal atectes (namelydippotragus equinus
koba, Kobus dlipsiprymnus defassa, Ourebia ourebi quadriscopa, Alcelaphus buselaphus
major and Syncerus caffer brachyceros) with results of nine different nematode species
burden Cooperia spp., Haemonchus contortus, Trichostrongylus sp., Skrjabinema sp.,
Trichuris ovis, Bunostomum phlebotomum and Oesophagostomum sp.). The largest

nematode group was that ledemonchus andCooperia with prevalence of infection of 50-

6



100% and 16.7-100%, respectivelyjchostrongylus spp. andBunostomum only 7.1-50%
and 7.1 to 12.5% respectivellrichuris oviswas found irH. equinus koba with prevalence
35.7%, Oesophagostomum sp. only in 33% ofS cafer brachyceros. Host of H. equinus
koba had the highest number of the infected parasiteggdseven groups of nematodes)
Belem & Bakoné (2009).

For instance many species Gboperia may be found in the small intestine of
domestic and wildlife animals. They are usuallydietl (Fig 4.13), thus they are clearly
visible in the small intestinal content. AccorditggHorak (1978) it is the first of all well-

known parasites dkepyceros melampus and very common in other wild antelopes.

2.1.5. Ectoparasite

Ticks are the most important group of ectoparasite human and veterinary
medicine, among others because they are vectattseofvide range of pathogenic agents
that they transmit (Irvin et al., 1996; KaufmanA9&; Samuel et al., 2001; Mediannikov et
al. 2010). Acarology is a very active disciplinevadrld-wide level. For instance, the sub-
saharan West Africa have been studied for ticksciteid with Crimean-Congo hemorrhagic
fever sampled periodically on a herd of 10-20 anhispeecies (Camitas et al., 1990); ticks
from Senegal (e.g. Bandia) on namAlyblyomma variegatum, Hyalomma impeltatum, H.
marginatum rufipes, H. truncatum, and Rhipicephalus guilhoni. In Senegal as the dry
season proceed adult variegatum disappear with the beginning of this season,Hor
impeltatum, H. truncatum, andR. guilhoni, adults gobble on ruminants during the first half
of the dry seasortd. marginatum rufipes is never very abundant, in comparison with
variegatum andH. truncatum. with multivalent seasonal cycle (Camitas et al9®)9 The
same species pluBoophilus geigyi, Rhipicephalus sulcatus, R. senegalensis and R.
lunulatus found Gueye et al. (1993) in Senegal after exanonaf 120 domestic animals.
Presence of seventeen species of 6 genera of itickgest Africa confirmed previous

identification study according to Walker et al. Q3).



2.2 Influence of sometransmission patterns

Currently, there is a great interest at globaelde protect and develop actions on
conservation of the diversity of the endangeredcisgse The introduction of species
increase the risk of diseases spreading into tle avibreed animals into the new areas
(Leighton, 2002). Parasites and other diseaseschwhre one of a major threat to
conservation, play a very important role (Lyles &Hl3on, 1993; Pedersen, 2007) and
wildlife disease management must be compatible wathstrategy or program of
conservation (Breed et al., 2009). So, it followsthwthe importance of study,
documentation and monitoring the disease situatibather it is for any kind of moving
with species (Daszak et al., 2000). Often overldoksue should be clearly understood as
an inherent step in the wildlife translocation aedlizing that with the individual it should
be transport any harmful pathogens, harbor by dsifWoodford, 2000). In the case of
addition of new individuals for breeding or expamsof species spectrum of game etc., it is
absolutely necessary quarantine, which is an iatggart and should not be underestimated
(Woodford, 2000).

As one of the possible consequences of exposuhetgame (affecting not only the
released animal but also other animals) to tramspisr the stress (Woodford, 2000).
According to Stefanski (2001) stress together vp#nasites could very well contribute
significantly to the outbreak of diseases and otteaith problems, by compromised of the
immune system. In cases with high burdens of p@ssr zoonosis, it is necessary to think
about include anti-parasitic treatement, which lsoaa simple reason to prevent the
introduction of other types of parasites to therentr population (Woodford, 2000; Van
Wyk & Boomker, 2011). It is important to be wellgp@inted with many factors (e.g. host-
and parasite-related factors) which can influeneeess of plan, see below on this regard, in

the following sections of this thesis.



2.2.1 Host-parasite specificity

Wild and domestic ruminants share a percentageheir nematode parasites
(Allonby, 1975; Graber, 1980) and parasite speftm®s wild ruminants are also presented
in domestic hosts (Horak, 1979, 1981; Ruiz et2001). In the study of Ezenwa (2003)
50% of strongyle-type nematode species parasitizad than one host species and higher
prevalence was in correlation with host specieswerlapped localities. According Horak
(1980), ruminants have high possibility to host atrde species of the same family or
genus and some helminth parasites of antelopecaar@ighly host specific (Boomker et al.,
1986). However, in the case of coccidian paragtesalence is not correlated with bovid
species richness, since unlike strongyles, cocadiarelatively more host-specific group
(Pellérdy, 1974; Levine,1985; Levine & Ivens, 1986)

The first demonstration of experimental cross4titer was implement by Le Roux
(1926), who first demonstrate of the experimentaks-infection of lambs with the larvae
get from the faeces samples oHgpotragus equinus, Connochaetes taurinus and also
from the feces oRAepyceros melampus (Le Roux, 1930). Horak (1980) noted that some
hosts are infected by accidental parasites, becafigbe low prevalence in the host
population with more species of animals in the &hemall area. According to Ezenwa
(2004), with more bovid species in these areaptreentge of strongyle-type nematodes
and parasites diversity is higher, also added traitoriality may serve as protection of
sharing parasites with other hosts. Question afirstpgarasites across hosts in dependence
of many factors (Figure 2.1-2) was studied by Negioh et al., (2006). Boomker et al.
(2000) explained the occurrence of the nematat#eria spp. as a direct consequence of
sharing pastures of tree hosts of antelopes awdCdsido et al. (2004) studied helminths
that parasitize both wild animal and lifestock fleatgoats) and found that twenty-two
species of parasitic helminths affect this groumli, grazing and browsing together. There
is also pros for non-territorial wild bovids, besawf less faecal contamination of the area
(Ezenwa, 2004).



2.2.2 Other factors influencing the parasitofauna riclsnes

Ezenwa (2003, 2004) studied the problem of smaltan reserves build for saving
of endangered species (for instanbéceros bicornis and Ceratotherium simum) and his
results support studies of many previous autors siscAnderson (1983), Boomker et al.
(2000), Horak (1980), and Pester & Laurence (19@4hat unprotected natural areas are
less attacked by parasitic diseases. Creatingofal reservation may cause stress not only
for wildlife, but may also destroy the balance bstw host and parasite. Although, it was
argued that in natural conditions parasites doragulate size of populations, mapping
studies and is an integral part in whatever interfee with natural conditions or planning
such as breeding and restocking of game resernaspHlins et al.,, 2002). Before such
movements, is an important factor if somehow ditieea of import (e.g. precipitation),
because the actual capture, transport and changevobnment etc. are a lot of stress for
animals that can produce outbreak of parasitebenhbst, they already harbBenzhorn
(2011).

A very important part of a reserve managemenbiprevent the group size and
population density, which may to some extent supiporeasing the percentage prevalence
in some group of parasites (McCallum et al., 20Pdpulation control is an integral part of
the game disease management (LIoyd-Smith et a)5;20ross et al., 2009), which will

avoid similar problems in zoos or farms (Goossera. £2005).

There is interaction between nutrition of game aisrand parasites, during dry season,
nutritional stress supports a higher infestatiorsahe types of hosts (Ezenwa, 2004) and
high burden of parasite among adult sheeps and goatalso by reason of nutrition stress
in West Africa (Fritsche et al., 1993).

10



Figure 2.1: ,,Concept of species sharing amonemifft hosts (triangles) species in various
habitats (dashed line). The hosts include browgely, grazers (=G) and mixed
feeders (=I), with the number indicating differeadn host species. Arrow thickness
represents the relative amount of overlap in esfee to those parasites infecting
both host species” (assumed from Negovetich 2@06).

Another factor influencing the transmission ofestinal parasites infectious stages
is undoubtedly seasonality. Due to changes in teatpe, precipitation, humidity the
transfer is very influenced by it and thus the piexice of parasites in host group species
(Gillett, 1974). Many authors dealt with effort gdret the annual attack of cattle, sheep and
wildlife animals by gastro intestinal nematodegtom basis of seasonal changes in weather.
Moisture decides on the possible survival and trassion stages of the life cycle of many
groups of parasites to hosts a future in the das@e or rainy season there are many
influencing factors (e.g. migration of larvae irthe soil, eggs and infectious stages washed
with droppings), long dry season may decrease #veldpment and survival of parasite
stages in the environment and prevalence with sief parasite group in animals (e.qg.
Stromberg, 1997; Turner & Getz, 2010) and durirggdhy season in Senegal which last 9
months, nutritional problems are increased by piaéNdao et al., 1995b).

11



2.2.3 Anti-parasitic behaviour

There are not only characteristics of reserveschvhinflict the parasite group
diversity and prevalence. With the most known imoiagical defenses, animals also
varied of adaptations, strategies and trade-offigleof infection against many things such
as nutrition. For many ruminant hosts it includedieg behaviour, social strategy, etc.
Several authors have dealt with issue of feedimgtesyy vs. the prevalence of certain
parasite group. For exampleagel aphus scriptus, browser feeding where is contamination
with infective larva of nematods was very low (Api003) and generally browsers
according Boomker et. al (1984) carry only few gagttestinal nematodes. In the case of
specific sites of defecation should be tactic toidve-infection, bylragelaphus scriptusis

itused for social function rather then protectidmparasite (Apio, 2006).

e = g g e e ]

Food Preference

Figure 2.2: ,,Diagram showing the determinantshef component community of a single
host species. Both habitat preference and levatwfity will determine the number
of species that could be potentially encountengthke host. Infection requires that
the parasite is present in the area and consumelebhost. The worm burden is
controled by food preference and social orgaromatiFactor related to the host are
placed in ovals” (assumed from Negovetich et24106).
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Transmision from domestic to wild animals has bsemdied by many autors in
Africa (e.g. Monnig, 1931; Horak, 1978, 1980; Allpn 1980; Boomker, 1990; Phiri et al.,
2011). According to Boomker (1990), the higher tiskor domestic animals rather then for
wild ungulates, because of antelopes better t@dratmints infection of cattle and sheep
than viceversa. All depends on also if there i®mtact between this group (Horak, 1980),
according to Van Wyk & Boomker (2011) is a problemintensive situations, especially
with the spread of parasites with monoxenous cy@lesse host specific parasite species),
as is the case dirichocephalus spp., known for their frequent presence in zoaso(Bker,
2007). Allonby (1980) estimated based on experialdreamework, that area use by sheeps
together with gazella attend to sharing helmintasapites, here gazelles may play the role
of reservoar hosts, so anthelminthic treat in ttase is functionless. In Central Africa
Graber (1980) studied the impact of the helmintkcgjrity on domestic and wildlife
ruminants and found that impact is only rare or atoall in case of close contact of these
two groups is consistent with that found by Allonfd®80). In conclusion, Ocaido et al.
(2009), monitored the incidence of livestock dissaand found the same or relatively low
as compared to other region without wildlife.

13



3 Aimsof study

I.  To identify parasitofauna by coprological examioatin selected species of wild

ruminants in reserves Bandia and Fathala from #gqaBlic of Senegal.

[I. If possible, to perform a parasitology examinatadrorgans of post-mortal material
to further host-specificity of ecto- and endopamdgrom shot or dead animals

during the expedition.

lll.  Guidance to identify parasitofauna of domestic aténbred at close proximity to
reserve with wild animals.
IV. To compare the incidence of parasites in two dffiereserves in terms of breeding

management and results of findings statisticalpl@ate.

V. In the discussion and conclusion attempt to evaliube possibility of mutual
exchange among the various identified endoparapieies of wild ruminants and

also alternatively their importance for domestimaais and vice versa.

14



4 Materialsand methods

Parasite fauna examination of wild ruminant spe€ie@able 4.1) at the two reserves
and domestic cattle and goats in the neighbourlufagserve was carried out during an
expedition with the members of the conservatiorgmamme in 2011 between 13 February
and 22 March 2011 (dry season).

Host species Common Reserve
name
Bandia | Fathals
reserve | reserve
Aepyceros melampus Lichtensteil Impale + +
Giraffa camelopardalis giraffa von Schrebe | Giraffe + +
Hippotragus equinus koba Gray Roan Antilopt + +
Kaobus €lipsyprimnus defassa Ruppel Waterbucl - +
Kobus kob kob Erxleber Kob + -
Oryx gazella Linnaeu: Gemsbo + -
Syncer us caffer brachyceros Gray African buffalc + +
Taurotragus derbianus derbianus Gray western Derby elat + +
Taurotragus oryx Palla: Common elan + +
Tragelaphus scriptus Palla: Bushbucl - +
Tragelaphus strepsiceros Palla: Greater kud + -
Table 4.1:Range of examined wild hosts from two reserves @megal € present;-
absent).
4.1 Study area

Characterization of reserves are mentioned justainformation that may affect
exogenous development of parasite stages (oocygists, eggs), but more detailed
information is processed by many authors in the yaars, and therefore no need to give
them also, for example, there are cited some ofethworks (e.g. Antoninova, 2002;
NezZerkova et al.,, 2004; Bada, 2008; #ep009; Hejcmanova et al., 2009, 2010, 2011,
Kolackova et al., 2009, 2011).

Bandia Reserve (Figure 4.1-2) is located from #sst of Dakar (14°35°N;
17°00°"W) and it is the first breeding in SenegdlivRal precipitation in this area is about

15



484 mm. The area of the reserve is around 350tastll extend (Rezk, 2011 personal
communication). At the beginning was important tid sseveral species of animals to
reserve. To date, some species have been re-iogddsince years 1991-1999,

derbianus derbianus in 2000 and imported foreign species in year 1@8140goumrabe,

2002). Domestic animals (cattle, goats) circulaelyy around the reserve fence (Figure
4.3-5).
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Figure 4.3: In the Bandia Reserve wild animals separated between domestic ruminant
species by fences, these fences are also usezpéwate groups of Derby elands
from other species within the reserve.
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Figure 4.4: Domestic ruminants are freely occurrgund reserve, but do not share
pastures or watering with wild ruminants.

Figure 4.5: Domestic aimalssfferin espcitym‘ coccidisis are looking for the
remains of food during the dry season.

Fathala reserve (Figure 4.6) is situated in thettsaestern Senegal (13°39°N;
16°27°W) the main rainy season is from July to ®etowith annual rainfall 839 mm. The
area of the reserve is around 2000 ha and it iglefivin two parts. The first is an area of
around 1200 ha. Practically all animal speciescaftieis part. Wildlife is native to Senegal
(an exampleTl. scriptus), but since 2001 local fauna has been enriched fgw species,
such asA. melampus, G. camelopardalis giraffa, H. equinus koba, K. élipsyprimnus
defassa, S caffer brachyceros andT. oryx. A smaller part of the reserve is used only for the
group ofT. derbianus derbianus antelopes, imported from the Bandia Reserve (Nex&rk
et al., 2004).
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Figure 4.6: A., B., C. Examples of vegetation ithaé#éa Reserve.
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4.2 Method of sampling faeces, internal organs, blood, and their storage until

examination

4.2.1 Method of sampling faeces

Faecal samples of wild and domestic animals welkeated immediately after
defecation (in some cases soon as possible inlBathecause of timidity of animals). The
vast majority of hosts were seen during defecatBamples from transported animals were
removed directly from the rectum. A few individualscattle and goats next to the fence of
the Bandia reservation were captured for samplirectly from the rectum, or the samples
were collected after host defecation from seveeatl$1/ groups, which were, freely moved
or passed. Each sample was picked by a cleanlzagi or glove and immediately placed
in a plastic resealable bag. The bag was alwaykeddry waterproof marker indicating the
host species name, number under which the infoomatias recorded immediately after
collection into a field book (the area of collegtirquality, etc.). In some cases, randomly
selected or from young animals, a parallel sampie2.5% (w/v) aqueous solution of
potassium dichromate ¢Kr,0;), 70% alcohol, or 10% formalin was made. Samples o
faeces were placed into the refrigerator as soguoasible and after transporting samples

again cooled until examination at the laboratorgptste Veterinary Institute Prague (SVI).

4.2.2 Sampling method of internal organs

Samples of whole or parts of internal organs weemoved the same day
immediately after evisceration. Samples were exadhimithin a few hours by many native

preparations and positive material was fixed u3idg alcohol, or 10% formalin.
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4.2.3 Blood sampling method

Blood samples were obtained during the transgoytthe veterinarian ii Vahala
(Dviar Kralovée Z0OO, Czech republic), who removed bloadnf the ear vein of
anesthetised animals, a few drops of peripherabdblmto the syringe and then blood

smears were made.

4.2.4 Ectoparasites sampling method

Collection of ectoparasites was carried out dutmagsports and the occasion post-

mortal examinations.

4.3 Parasitological examination methods

4.3.1 Native preparation method

Due to climatic conditions (high temperature) fast processing of possible fresh
material for the presence of parasitic stages,kqoiientation and rapid assessment of the
situation this method was used. The principle ¢f thchnique consists in the preparation
of homogenate from about 1 or 3 g of faeces, mixgd and 5-10 millilitres of HO and
sieved to remove large debris with tea strainewater droplets on a glass prepared with
sample spreads. Observation was carried out at4000x magnification. With this method
was also examined post-mortal material from 3 ahin@ividuals. By gradual viewing of
organ contents for the purpose of orientation lier presence of adult worms, or scrapings

for the detection of parasitic stages.
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4.3.2 Flotation-centrifugation coprological method

For the purpose of isolating some parasite eggs wead flotation-centrifugation
coprological method according to Breza (1957).slally consists in examining from 1 to
3 g of the excrement sample, precede through attamer into a test tube and centrifuge
for 7 minutes at speed 2500 rpm, pour off supematad add, so-called Breza solution to
the sediment (3 volumes of saturated solution ofSd@, 3 volumes of saturated solution
of MgSQ, and 1 volume of bD resulting in specific gravity 1300) and again #@ne
centrifugation. Finally, 3 drops were removed freanface membrane by fired crank with a
diameter of 5 mm and transferred to a glass sliéarf of authors, 1989).

4.3.3 Qualitative coprological examination method

This method is intended for the quantitative deteation of eggs or oocysts per
gram faeces (e.p.g./0.p.g.). Therefore, the flotatentrifugation coprological method was
used according to Breza (1957), with the exact arn@¢bml) ,,Breza” solution and the
conversion of eggs (average of eggs/oocysts iretlsteambers, multiplied by 33x) in

McMaster counting chamber.

4.3.4 Sedimentation technique

For detection of the fluke eggs presence in fageespartly made in the field and
subsequently in the laboratory of Prague accordmgChyla, which is based on the
principle of gradual sedimentation of parasiticgstaSeveral-fold washing of about 10 g
excrements with kD, drain through the tea strainer and subsequeamieation of
sediment.
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4.3.5 Larvoscopic technique

The L1 larvae larvoscopic method according to “Wajor modified method
according to Baerman was used for the presencangf hematodes in faeces (Team of
authors, 1989).

For the Baermann modified method examination of-ftsmed sample, a sieve put
into containers filled with conical bottom for NdtO was used. The consistency of sparse
faeces were taken into account and the test waedaut after a few hours (12 or more).
This method was used primarily for testing fae@adlie presence of lung and GIN larvae.

This method was used in the field, but all samplege tested at the SVI laboratory.

In the diagnostic laboratory, the Vajdova methabwsed frequently. Sample (1-3
formed excrement (dropping), depending on the typleost) was placed on a watch glass
and sprinkled with BD. Examination of the prepared sample was carnigcfter at least 1
hour. This method was used primarily for testingctss for the presence of lung and gastro
intestinal nematod (GIN) larvae. This method wasdus the field, but all samples were
tested at the SVI laboratory.

4.3.6 Faecal cultures - cultivation of L3 larvae

In the Prague laboratory was used positive sangul¢hke presence of larval stages
of gastrointestinal nematode (GIN) larvae for isadun into the family group. The principle
of this method is to obtain infective larvae fromsjiive faecal samples for the presence of
GIN (10-20g) at room temperature 23°C (£2°C). Eggs obtaifredh a post-mortem
examination were also used for cultivation of la&vall larvae thus obtained from this
method were immobilized with Lugol's iodine and eflved under a microscope. For this
purpose, a method based on star-shaped object sext (frigure 4.11). It was done
according to Pavlasek & Nikitin (1991) who creasgskcial diagnostic utility for isolating

from pure cultures of infective larvae. L-STAR &l with water and placed into the middle
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of the excrement mixed with sawdust in a Petri dishich was regularly wetted and

checked whether the larvae are released from tipe &g migrate into the water.

4
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Figure 4.11: A. Special diagnostic equiptment (LAR) placed in faecal sample; B. detail
of isolated invader larvae pure culture of Strdagype nematodes according to
Pavlasek & Nikitin (1991).

4.3.7 Post-mortem examination

An incomplete helminthological autopsy was perfediirom animals killed due to
inhalation (regurgitated material) or shot was ewpd for the presence of ectoparasites
and endoparasites. Organ samples (lungs, livetrogatestinal tract [stomachs, large and
small intestine] and cardiac muscle) were taken eadiately in the field, stored in the
refrigerator and examinated within a few hoursromiediately after evisceration. Visible
ectoparasites were collected from the skin. Pdrrgans or faeces were also fixed with
70% alcohol, 10% formalin and 2.5% (w/v) aqueousitgan of potassium dichromafer

later determination or examination using other daggic methods unfeasible in the field.
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Figure 4.12: Example of positive digestive contafrgmall intestine eXA. melamphus with
visible reddish adult worms.

Blood samples

In order to determine the possible occurrence lobd parasites were collected
blood samples from four host species (nine speasmeh A. melampus, two G.
camelopardalis giraffa, two H. equinus koba, nineT. derbianus derbianus). Blood smears
were made, in field, from anesthetized animals gtexi for transport. Peripheral blood
from the ear vein was taken mostly in the afternand immediately drop spreads out on
the marked and slide glass. After thorough drythg, samples were stained with Giemsa.

All blood smears were examined under 1000 x magatifin.

4.3.8 Compression method for the presenc&avtocystis spp.

Material was taken for the purpose of detecting pinesence o$arcocystis spp.

(Apicomplexa: Sarcocystidae) in heart tissue, erachibby many compression preparations.

25



4.3.9 Determination of parasites

The determination of adult nematodes from contnpost-mortal material were
obtained from the gastrointestinal tract and penkd with the help of available
identification keys and other specialized literat(g.g. Skrjabin et al., 1952; Lapage, 1956;
Boomker, 1977; Anderson, 2000; Anderson et al.,9200Vith the aim of eventual
qualification, unsporulated coccidian oocysts (geBumeria) in animals with a positive
finding, an excrement sample was put in 2.5% (wdqueous solution of potassium
dichromate (KCr,Oy) in Petri dishes and let to sporulatieroom temperature 23°C (x2°C)
according to descriptions and images from Levindvéns (1970), Pellérdy (1974) and
Duszynski & Wilber (1997).

For parasitological examinations were used LeicaLBNhicroscope at the SVI laboratory

or Intraco SM 2 microscope in Senegal.

4.4 Dataanalyses

A Statistica9.1. software was used for statistical analysisltesachieved, namely
to determine the dependence of the burden of thasii@ groups among host species or
groups of hosts, feeding types and host ages. Hf®mpturpose, nonparametric the Mann-

Whitney U test or the Kruskal-Wallis analysis wesed.
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5 Resaults

The results of examinations on the animals ofréserve Bandia, its surroundings
and reserve Fathala are listed on the Figures .2Z-8nd all results of coprological

methods are collectively shown in Table 5.1.

5.1 Blood parasites

Blood smears were examined for presence of blardsges from four hosts (
derbianus derbianus, A. melampus, H. equinus koba, G. camelopardalis giraffa) from
Bandia Reserve. The result of this examination meggative in all twenty-two cases.

5.2 Results of using qualitative and quantitative coprological methods

Summary of faeces examination results of individamimals in in monitored
localities (total 216 faecal samples) is shown abl€ 5.1, Figure 5.16-17, below with

relevant comment.
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Host species No. of | Endoparasite
samples | Protozoa Cestoda Nematoda
Eimeria spp. Moniezia spp. Strongyle-type | Trichostrongylus | Trichocephalus
Spp- Spp-
NP ‘ % I opg | PN J % [ epg | NP l % ‘ epg | NP l % NP | % l epg

Bandia reserve

Aepyceros melampus 14 - - - = - - 3| 214 - = - = - -
Giraffa camelopardalis giraffa 7 - - - - - - 2 | 286 - - - 7 | 100 -
Hippotragus equinus koba 10 3 30 22 - - - 7 70 | 22 - - 6 | 60 88
Kobus kob kob 1 - - - - - - - - - - - - -
Oryx gazella 1 - - - - - - - - - - - 1 | 100 | 88
Syncerus caffer brachyceros 12 - - - - - - 5 [ 4.7 | - - - 3 25 -
Taurotragus derbianus derbianus 70 1 1.4 - 7 10 | 418 | 26 | 37.1 | 154 - - - - -
Taurotragus oryx 12 2 | 167 | 110 | 4 | 333|484 | 5 | 41.7 | 308 - - 1 |83 | 22
Tragelaphus strepsiceros 3 - - - - - - 2 |66.7 | - - - 1 |333 -
Derbianus groups

T. derbianus derbianus ,Dering” 21 = - - 1 s - 51238 - = - = - -
T. derbianus derbianus ,Niokolo” 33 1 3 - 2 6 - 11 | 33.3 - - - - - -
T. derbianus derbianus ,,Tubab” 16 - - - 4 25 - 10 | 625 | - - - - - -
Domestic animal

Cattle 13 10 | 76.9 | 4114 154 | 88 | 11 | 84.6 | 374 2 154 3 |23.1| 616
Goat 7 5 | 7148624 | 1 | 143 | - 1 (143 | 44 - - - -
Fathala reserve

Giraffa camelopardalis giraffa 1 - - - - - - - - - - - 1 | 100 | 1089
Hippotragus equinus koba 26 - - - - - - | 22 | 84.6 | 110 - - 23 | 88.5 | 418
Kobus ellipsyprimnus defassa 10 2 20 | 198 | - - - 9 90 | 154 - - 4 40 | 154
Syncerus caffer brachyceros 8 - - - - - 4 S0 | 484 - - 1 | 125 -
Taurotragus derbianus derbianus 12 - - - - - - 9 75 | 11 - - - - -
Taurotragus oryx 6 - - - - - - 1 | 16.7 - - - 1 | 16.7 -
Tragelaphus scriptus 3 - - - - - - 1 333 - - - - - -
Derbianus groups

T. derbianus derbianus ,,Carang” 8 2 - - . - -5 (625 - 5 - = - -
T. derbianus derbianus ,,wild males” 4 - - - - - - 4 | 100 | - - - - - -

Table 5.1: Summary results of the prevalence afdlasamples examined by flotation-centrifugatioprotogical method (NP
no. of pozitiv samples; % prevalence of parasiteug in host; opg/epg value of oocysts/eggs in giraen of faecal

sample)
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Reserve Bandia

A total of 130 faecal samples were examined frbm teserve (Table 5.1, Figure
5.7) from 9 wild host species in which were foumdni 1 to 4 different parasite groups
(Figure 5.8, 5.16) with overall prevalence rategysad from 21.4%A. melampus) to 100%
(G. camelopardalis giraffa and O. gazella), and hosts infected with at least 1 parasite
species (Figure 5.11).

To detect parasite fauna in domestic animals (Eigul0) outside reserve, 2 host
species (No. 20) were examined and it was founchasi infected with 3 and 5 different
parasite group (Figure 5.13), total prevalencesradé@ged from 71.4% (goats) to 100% (
zebu cattle), hosts infected with at least 1 ptgagiecies.

5.2.1.1 Eucoccidiida(Apicomplexa)

a) Wild animals

From all examined samples, three types of cocamdieysts genu&imeria were
found. The highest percentage prevalence of cautidias found in the host. equinus
koba (30%) with the same intensity in both samples (Fedal A). We done a quantitative
method using the McMaster chamber in more possiaeples in this parasite with the
highest number o.p.g. ih oryx (110 o0.p.g.) and specific parasite identificatipe. level of

species) was not possible.
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Figure 5.1: Example of coccidia geritsneria spp. detected in Bandia Reserve wildlife: A.
exH. equinus, B. exT. oryx.
,,Examination of faecal samples framderbianus derbianus revealed the presence
of oocysts of the genuEmeria, presumably, to represent a new spedieseria derbiani
n. sp. The new species possesses nearly ellipsmdgkts (length/width ratio 1.3) with a
bi-layered wall and an average size of 27.6 x 205E. derbiani possesses a micropyle
covered by a micropylar cap and ovoidal, singleetag sporocysts with an average size of
14.9 x 7.7um, each with a Stieda body. Sporozoite&.ofierbiani possess a large refractile
body and a nucleus. Sporulation lasted for 2 day3&C’ (Maca, 2012 in press). In the
case of antelopé&. derbianus derbianus the prevalence and intensity was the lowest (1.4%)

from all positive samples.
b) Domestic animals

Oocysts from the genu&meria found in both host species reached a prevalence of
71.4% (goats) and 76.9% (cattle). Cattle quantigatialues 1104114 o.p.g. and the most
represented species of coccidia oocysts were sinal&. auburnensis, E. bovis and E.
elipsoidalis (most abundant) at least four cases, were alsdasitoithe types oE. zuernii
andE. bukidnonensis (Figure 5.2 B.). Goat hosts of 18524 0.p.g., which in some cases,
after sporulation, resembled species of oocystschristenseni (Figure 5.2 A.) E.

ninakohlyakimovae, E. ovinoidalis, E. alijevi andE. arloingi.
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Figure 5.2: Example of sporulated oocysEaheria found in domestic animals: A.
christenseni ex goat; BE. bukidnonensis ex cattle.

5.2.1.2 Digenea and Cestoda (Platyhelminthes)

a) Wild animals

The two host species were positive for the presericthe eggs of the tapeworm
Moniezia (Figure 5.3) with prevalence 10% and 33.3% odhn derbianus derbianus

(maximum 418 e.p.g.) and oryx (maximum 484 e.p.g.).
b) Domestic animals

The eggs of the tapeworm bfoniezia (Figure 5.3)were found in the cattle with
prevalence of 15.4% and range of quantitative w288 e.p.g. One goat faecal sample

was positive with a prevalence of 14.3%.

Figure 5.3: Eggs dfMoniezia spp. found from the Bandia Reserve: A. egdl ederbianus
derbianus, B. egg ex cattle.
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5.2.1.3 Nematoda (Nemathelmintha)

a) Wild animals

The most common findings were eggs from this groluparasites with the lowest
prevalence for Strongyle-type (Figure 5.4) fronotalt of 7 kinds of positive hosts, 21.4%
A. melampus with lowest value of eggs (10 pieces). As showrfigure 5.8, clearly, the
highest percentage prevalence 70% in host spe@esHvequinus koba and the number of
eggs in one sample up to 50 pieces (22 e.p.gderbianus derbianus showed to host more
species of these parasites with 20 eggs in a sgagigle and a maximum of 1 to 25 eggs in
a sample, the maximum value (154 e.p.g.) @&noryx 308 e.p.g. for other species number

of e.p.g. were not determined due to low intensitgggs found.

Figure 5.4: Eggs of gastrointestinal nematodesisd| from wildlife animal faeces: A, C,
D Stongyle-type eggs & caffer brachyceros B. Stongyle-type egg €k derbianus
derbianus.
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In host species db. camelopardalis giraffa andO. gazella prevalences of eggs of
Trichocephalus sp. (Nematoda) (Figure 5.5) was 100% in contrd&%) to that found in
T. oryx. This parasite was found also in other four grafphosts (Table 5.1) with
guantitative values of 22 e.p.qg. h equinus koba, T. oryx and 88 e.p.g. 0. gazella, the

highest value obtained for all 19 positive sampdeghe presence of parasites.

Figure 5.5: Isolated egg @fichocephalus sp. exG. camelopardalis giraffa.

b) Domestic animals

Examination of faecal samples of zebu cattle alsirshowed prevalence of 84.6%.
including 5 group of parasites (Figure 5.10). Thevplence for Strongyle-type nematodes
was much higher than that found (14.3%) in goatshagth the eggs of several species of
nematodes (Figure 5.6) with a maximum of 25 egghénsample (22374 e.p.g.), which
resembles in morphology to those of the nematodeélasmonchus and Ostertagia sp.
Identified specimens ofrichostrongylus sp. in two samples of cattle were not detected in

fecal samples originating from goats.
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Figure 5.6: Eggs of gastrointestinal nematodesisdlfrom domestic animal faeces: A, C
eggs oHaemonchus sp. ex cattle, B egg @esophagostomum sp. ex cattle.

Parasite eggs oflrichocephalus sp. were only found in cattle with 23.1 %

prevalence, but with the highest quantitative valpeto 616 e.p.g. from all examined

samples in this area.
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Figure 5.7: Relation between number of examinedpéesrand positive samples from the
Bandia Reserve.
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Figure 5.8: Prevalence of parasites on their réggebost groups living from the Bandia
Reserve.
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Figure 5.9: Relation between number of examinedp$ssnand positive samples of
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Figure 5.10: Prevalence of parasites on their s@e host groups living next to the
Bandia Reserve.
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5.2.2 Reserve Fathala

A total of 66 faecal samples were examined fromild Wost species from this
reserve (Table 5.1, Figure 5.11, 5.16) in whicimfrb to 3 different parasite groups (Figure
5.12) were found exhibiting over all prevalenceesatanged from 16.7% (oryx) to 100%

(G. camelopardalis giraffa), in hosts infected with at least 1 parasite.

5.2.2.1 Eucoccidiida (Apicomplexa)

Only K. dlipsyprimnus defassa was infected with the oocyst dimeria with
prevalence of 20% and quantitative value of 198go.Bpecific parasite identification was

not possible.

5.2.2.2 Nematoda (Nemathelmintha)

Most species of ruminants has been infected witbn8yle-type nematodes (6 host
species in which forty-four samples were positiwéh prevalences varying from 16.7%
(T. oryx) to 90% K. elipsyprimnus defassa). Other values found from all examinated
species were: the lowest quantitative value witleJilg. forT. oryx and the most high 484
e.p.g. forS caffer brachyceros; values (i.e., number of e.p.g.) from other hqgscses was
not determined. Itl. equinus koba andK. ellipsyprimnus defassa were found more species
and number of eggs into one sample with up to 2@qs in first casélrichocephalus sp.
were found from this order in 5 host speciesGncamelopardalis giraffa with 100%
prevalence and lowest 12.5% $hcaffer brachyceros. This parasite was very common in
H. equinus koba with prevalence of 88.5% and the number of eggsimsample was of 30

pieces. Again, the quantitative method using theMislster chamber allowed detect more
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positive samples of this parasite with the highmsinber e.p.g. ofc. camelopardalis
giraffa (1089 e.p.qg) to lowest K. ellipsyprimnus defassa (154 e.p.g).
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Figure 5.11: Relation between number of examinedpéas and positive samples from the
Fathala Reserve.
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Figure 5.12: Prevalence of parasites on their smehost groups living from the Fathala

Reserve.

5.2.3 T. derbianus derbianus groups

In this case, groups separated from other indal&linhabiting together a reserve
and one group of males freely released in FathakeRe. The results are summarized in

the Table 5.1 and Figure 5.13, 5.16. Eighty-twaslirexcrement samples were examined

from this host, with an overall prevalence of albyps from 28.6% (,,Dering” group) to

100% (,,wild males” group).
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a) T.derbianus derbianus groups Bandia

In the Bandia Reserve samples from 3 groups efttbst were examined and it was
found from 2 to 3 groups of parasites with an oNgnavalence rates ranged from 28.6%
(,,Dering” group) to 62.5% (,,Tubab” group), witledts infected with at least 1 parasite.
The least representatives were infected herdsrin@e where individuals from this group
hosted Stongyle-type nematodes and tapeworm géoni€zia. The group named ,,Tubab”
had a greater percentage for both groups, the leresa of parasites was determined by
guantitative number Strongyle-type nematodes 1p4y.e(Didi) andMoniezia sp. from 66
to 132 e.p.g. (Dben) that 418 e.p.g. (Didi) foresteggs were found in very small numbers
and therefore quantitative method was not used|€Tald). For a single group labelled,
,,Niokolo” were found oocysts dimeria.

b) T.derbianus derbianus groups Fathala

In Fathala Reserve samples from 2 groups of tbs tvere examined and it was
found that 1 group of parasites with an overallvplence rates ranged from 62.5%
(,,Carang” group) to 100% (,,wild males” group),tiwihosts infected with at least 1
parasite. Only the group of Strongyle-type nematastgys were found in this reserve.
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Figure 5.13: Comparison of prevalences dependindreeding group ofl. derbianus
derbianusin both reserves.

5.2.4. Statistical analysis of achieved results

* The comparison among derbianus derbianus groups

A test was made in order to evaluate weather tie@ny significant difference
among groups of. derbianus derbianus in burden of strongyle-type parasite group (Figure
5.14). Occurrence was significantly different amangups: Kruskal-Wallis test: H (4, N=
82) =13.30; p=0.0099. Also was tested whether thisrea difference between the
occurrence of parasites in this group fenced gremgswild group animals and it was also
found to be significant: Kruskal-Wallis test: H,(N= 82) =5.58; p = 0.018.
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Figure 5.14: Prevalence in samples of fivederbianus derbianus groups with occurence
of Strongyle-type nematodes

» The influence of age ii. derbianus derbianus

It was compared how parasite burden differs wig@ af T. derbianus derbianus and
it was found to be significantly different amongshage groups: Kruskal-Wallis test: H (2,
N= 39) = 5.92; p = 0.052. Following multiple posiehtest showed not significant diference
between age groups, however trends is obviousuasrdted in the Figure 5.15.
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Figure 5.17: Summary of all results from examinatiby flotation-centrifugation
coprological method.

» The comparison among all ruminants

A test was made to explore weather there is agyifstant diference among all
examined host species in burden of parasite gi©@uapurrence oEimeria spp., Strongyle-
type, Trichostrongylus spp. andTrichocephalus spp. were significantly different among
hosts: Kruskal-Wallis test: H (12, N= 216) =101.442.64, 31.38,127.92 ;
p<0.001{richostrongylus spp. p=0.0017), bu¥loniezia sp. was not significantly different
among hosts: Kruskal-Wallis test: H (12, N= 216591, p =0.15.

Comparison between wild hosts and domestic anspakies showed that only
Eimeria spp.and Trichostrongylus sp. were significantly different: Mann-Whitney Uste
t<p, p<0.001. All other parasites did not showetiinces, p0.1.

* The comparison among all ruminants between reserves

Also a test using parasite groups with holitsequinus koba, S. caffer brachyceros,
T. derbianus derbianus, T. oryx) present in both reserves was made. Hoequinus koba
only Eimeria was significantly different: Mann-Whitney U tegi< 0.01 and all other
parasites did not differ,>0.1. In the case o% caffer brachyceros Strongyle-type and
Trichocephalus spp. with not significant result: Mann-Whitney W©st, p0.1; from T.
derbianus derbianus Strongyle-type was significantely different: Manrhithey U test,
p=0.036 and all other parasites did not differ0f; T. oryx all parasites was not
significant, p0.1.

* The influence of feeding strategy

A statistic test was use to compare how parasiteddn differs with host species
feed strategy (Figure 5.18). It was significantiffetent among hosts: Kruskal-Wallis test:
H ( 2, N= 216) =26.92; p<0.001. Following multippost-hoc test showed significant
diference berween 1 and 2 or XQpO01 ) but comparisons between 2 and 3 were not

significant (p=0.43) see figure below.
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Fig 5.18: Statistical analysis of different feedingtegy (GR = grass and roughage feeders,
INT = intermediate feeders, CS = concentrate smigc with occurence of
Strongyle-type nematods.

5.3 Results of excrement cultivation from wild and detheanimals

For the larval culture was used the above-mentianethod. While samples from
cattle were released larvae of the ge@asophagostomum spp. andCooperia spp. (Figure
5.19), those samples fixed in alcohol frompalaya sp. (by extruding eggs from the female
genital tract) were not obtained larvae. The larlhage been obtained only from samples
Haemonchus spp. fromT. derbianus derbianus (Figure 5.20) andCooperia spp. fromS.

caffer brachyceros (Figure 5.21).
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Figure 5.19: Larvae isolated from fresh faeces iobth 9. days after cultivation under
laboratory conditions using an infected cattle:l#va of Oesophagostomum spp.
(a. detall of tail, b. detail of anterior regioB),, C.Cooperia sp.
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ex T. derbianus derbianus: A, B larva genusdaemonchus spp., C detail of tail and
last intestinal cell.
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Figure 5.21: Larvae isolated from fresh faeces a&itétivation under laboratory conditions
ex S. caffer brachyceros. A. larva genusCooperia B. detail of tail, C. detail of
intestinal cells.
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5.4 Ectoparasites collecting

When handling the antelope in the Bandia Res&naerbianus derbianus (name
Teranga) a male tick of the Ixodidae family (gertgalomma) and onH. equinus a

Hyalomma female individual were found (Figure 5.22).

Figure 5.22: Ticks of the Ixodidae family: A. gertdgalomma exH. equinus, B. exT.
derbianus derbianus.

55 Resultsof post-mortem examinations (Bandia reserve)

a) T. derbianus derbianus (female Mbalax)

The surface of the body, lungs, liver, gastroimtestiract (stomach, large and small

intestine) and cardiac muscle with a negative tesul
b) A. melampus (two males)

The surface of the body was attacked by ticks efganusAmblyomma, (3 female

individuals were found) (Figure 5.23).
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Figure 5.23: Ticks of the Ixodidae family: A., Bicks of genusAmblyomma ex A.
melampus.

Lungs, liver, stomach, large intestine and cardiascle with a negative result.

Small intestine contained nematodes of the ge@osperioides (Figure 5.24)
Impalaya (Figure 25-27) [(adult worms and with the highesthability of the male end
(Figure 5.26) of the larvae sagittate formationisrad-4 molting (Anderson, 2000), because
of the large amount of adults of this genus)] &uadperia (Figure 5.28-29). In the case of

genusCooperia probably several species based on morphologyiofilss are present.
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Figure 5.24 Cooperioides sp. (male) eXA. melampus:
B. copulatory bursa of male; C., D. two views picsiles
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Figure 5.251mpalaya spp. (female) eA. melampus: A. anter region of the female body,
B.Tail end of female, C. Vulva, releasing egg,Hygs within the uterus, E. eject

€gg
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Figure 5.26: The L3-4 stage larvae isolated froronadisum and small intestine éx
melampus A. larvae, B. anterior region, C. tail
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Figure 5.27:1mpalaya sp. (male) eXA. melampus: A. copulatory bursa of male, B. Dorsal
ray, C. Spicules, D. proximal end of spicules, gosterior end of spicules,
gubernaculum
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Figure 5.28:Copi spp. (femal) eA. melampus: A. anterior region of the female
body, B. Tail end of female,C. Eggs within theruge D. eject eggs
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Figure 5.29Cooperia spp. (male) eA. melampus. A. copulory bursa of male, B. Dorsal
ray, C. Spicules

5.6 Examination of faecal samples using sedimentation and larvoscopic technique

All collected samples were examined for the preseof lung L1 larvae and
trematodes eggs. Results of all samples werellgitisting in Africa and subsequently in

SVI Prague from which all were negative.
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6 Discusion

Department of the Institute of Tropic and Subtremdready have been involved in
various research issues in Senegal, especiallyahaNiokolo Koba National Park,
reserves of Bandia and Fathala. One of the long-fepject isex situ breeding Programme
of semi-captiveTl. derbianus derbianus in these reserves (Kaléova et al., 2011) primarily
in conjunction with the Society for the ProtectiohEnvironment and Fauna in Senegal,
Directorate of National Parks in Senegal, Derbia@asech Society for African Wildlife
Czech University of Life Sciences in Prague hedoe®r Kolakova, and others. It also
includes education, training and promotion of laeaidents, professionals and the general
public in the world, as evidenced by the annuabregp(e.g. Koldkova et al., 2012). Within
these activities one part is about health monigprim the game reserves and animals
intended for transports, which are held reguladyntaintain optimum composition of

species and genetic variability especially in tasecofT. derbianus derbianus.

In the past this issues was solved and as welh &zech problem with parasite
fauna of hoofed animals, there may play same relih@se issues on conditions of Africa.
Under this program, there was opportunity to be emiver of the expedition and
conducting an extraordinary task to examine theidemce of ectoparasites and
endoparasites from the 9 species in the resernBantlia and 8 Fathala species by using
basic parasitological methods, also from transplogeimals were taken blood for the
detection of blood parasites and perform an inceteplhelminthological autopsy to

investigate the post-mortal material.

Develop of this research support that initiated Antoninova (2002) and other
efforts in order to continue of adding new datanfr&enegal authors (Schandevyl &
Vercruysse (1982); Vercruysse, 1982, 1985; Kusil&kdambarage, 1996; etc.) during a
short period of time of the expedition, as menttbabove, there were found parasite used
coprological methods in both reserves and simuttasly and domestic animals, which
occurs near the fences of Bandia Reserve.

From the group of protozoans was emerged the presaf oocysts genusimeria

on a variety of species of wild ruminant (Pelléerd@74; Levine,1985; Levine & Ivens,
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1986). While Antoninova (2002) noted the occurreat¢he most infected species Kf
ellipsyprimnus defassa, in the pesent the coccidium gerkisneria was the most common
on H. equinus. When studying detailed morphometric parametetsr adporulation of
oocysts under laboratory conditions, examinatiothef material revealed another kind of
species in contrast with that previously descrilmethe genuslaurotragus. Based on the
properties of isolated oocysts, it came to belign this actually represents a new species,
description and diagnosis was proposed and subsiggumanuscript accepted for

publication.

Also, in domestic animals oocysts occurring in ¢aéle and goats, which were left
sporulate under laboratory conditions in order ¢oshibsequently determined by the type
morphological parametres, were highly positive.sTtasults support work of Vercruysse
(1982).

From the literature is known that in the studyaaoan be found blood parasites
(Gueye et al., 1993) and though was examined tbedbkmears of 22nimals from 4
species A. melampus, G. camelopardalis giraffa, H. equinus koba, T. derbianus
derbianus), but none parasite found.

The aspect of helmint disease were found parasitesstoda and nematoda groups.
The spectrum was lower in comparison with that otokinova (2002); present results

could be caused by fact that in selected areardiffeconditions and history of living.

The results of the examination clearly showed tfehatode eggs in both reserves
of ruminant species was ranked as the Strongyle-ggys. This means of identification
was choose, because of well-known reason for th#ficult recognition at the genus and

species.

Aware of the similarities of these eggs, was nemgsto do a culture, an attempt to
obtain the opportunity to the larvae of the genssg the diagnostic tool to determine
infective larvae. Strongyle-type eggs were found hoth reserves and hosts.

ellipsyprimnus defassa was the most infected host species in the momitarea.
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Trichocephalus spp. widely occurred in both reserves which isaeagite related to
the problem of intensive situations (e.g. zoo) alsb because of their monoxenous cycle
(Boomker, 2007; Van Wyk & Boomker, 2011).

The overall frequency of occurrence and intengftynfections by oocysts or eggs
by using standard qualitative flotation-centrifugat coprological method according to
Breza (1957) as well as a quantitative method usirfdcMaster counting chamber was

very with low intensity, to which contributed toetldry season during the expedition.

Lung worms were not found in feces, as well apaat-mortal examinations of the

lungs.

Dependence of the burden of the parasite groupstested as well. When was
tested influence of age and group Tofderbianus derbianus only effect of group was
significant. Moreover, the occurence of studiedapaes was tested among different
ruminant species, onlyloniezia sp. was not significant. Comparison of wild ananéstic
animals illustrated difference in gendSmeria and Trichostrongylus. Feeding types
showed significant difference berween grass feedmnd intermediate feeders or
concentrate selectors which consistent with e.gonideer et al. (1984), Apio (2003) and
Ezenwa (2004).

During stay there was opportunity to investigageitcomplete helminthological
autopsy two shot males @& melampus and one dead (accident) derbianus derbianus.
From the available literature identification andhsdification of nematode species was
based on morphological parameters, primarily malputatory organs, by identification
keys of authors Skryabin et #1952), Lapage (1956), Boomker (1977), AndersordQ20
and Anderson et al. (2009). The obtained matesgiatared and fixed in SVI for the case of
need for specialist or followers. Examination oheat organs ( liver, stomach, large
intestine and cardiac muscle), were examined aay thd not reveal occurence of any

parasite species.

When handling with anesthetized individuals in @8anReserve was picked up a
few representatives of the Ixodes ticks, gefonblyomma andHyalomma, whose presence
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is characteristic for this area. Most likely these from species oh. variegatum andH.
marginatum rufipes, which authors describe in previous studies fgtance Camitas et al.
(1990), Walker et al. (2003), Mediannikov et aD1R), but this is just an estimate based on
these sources of literature. It was not possiblée@ more deeply with this problem and is
therefore not possible to assess the situatiorthénarea of Fathala Reserve is a large
incidence ofGlossina spp., but from this region none blood smears veeamined for the
presence of parasites, which we obtained only ftbenBandia Reserve, but unlike the
studies in domestic animals Gueye et al. (1993anegal, during this study did not find

parasites in wildlife animals.

Frequently, the discussed issue in these terntisaiswild domestic animals and
wildlife species pose a health risk caused by exgbaf parasites. Answer these questions
are not easy to clarify, it would require many ldgegn study, not only to detect
spontaneous parasitic infections for each species tested, but also experimental
transmissions of selected species. As far as isvkramd literature on coccidia genus
Eimeria there are strict host specificity (Pellérdy, 19T74yine, 1985; Levine & lvens,
1986) from which we deduce that transmission betwaemals species we examined, are
excluded. The situation is different for parasitEs, example, when there are common
intermediate hosts in trematodes and nematodeshess is the possibility of mutual
exchange Strongyle-type nematods (é¢lgemonchus sp.) nematodes which is present in
domestic animal in Senegal (e.g.Vercruysse, 1988) ia also parasite of wild species,
confirm by Boomker et al. (2000) who explained tlteurence o€ooperia spp. as a rusult
of sharing pastures of wild and domestic animalSouth Africa. It is possible and it

succeeded.

In terms of a short period of time of the expexdfitwe considered the chance of
route of nematod transmission and tried to examionee detaile studying, observation of
animals in the external environment. To avoid ii@emce in Bandia Reserve Figure 4.4
demonstrate separation of wild with domestic angmBrom figures it is clear that around
the fence on both sides, can be found droppingsaadided from the data, that strongyle

infective larvae in dependence on the external itimng may migrate vertically and
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horizontally at different heights or to migratetire substrate (e.g. Stromberg, 1997; Turner
& Getz, 2010), without an evidence, just hypothat; transference could happen, this

would need to demonstrate by exploring the sulesttatl grassy areas around the fence.

For these reasons, it is very difficult to cleartletermine the nature of
epidemiological mutual transfer between the wildl @omestic animals, determine what
animal species is important in this transfer. Qfirse, it is necessary to take into account
the climate, because these factors play a roleombt during transmission but also
influence own parasitological infection (heat, dybt) because they erupt development of

parasite into the infective stages.

At the end, can be say that the spectrum fronexaenination was various although
intensity of coccidia oocysts and eggs was relbtil@v, we believe that that it can be a
source of infection for animals especially youngeoups, first of all in the period of
favorable climatic conditions, where is ensurednariily moisture. Currently the material

is processed.
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7 Conclusion

In the one month period from February to March2@hs studied parasitofauna of
11 wild ruminant species in the reserves BandiaFattala in Senegal. Endoparasites were
detected in freely move domestic animals near feiofeBandia Reserve. Animals in both
locations was often attacked by groups of nematddms group of Strongylata and
Trichocephalus spp.Moniezia spp. were diagnosed as parasitizing two speciesteiope
(T. derbianus derbianus, T. oryx), cattle and goats only from Bandia. Generally th
spectrum of parasites was relatively richer in Barideserve. Like cattle and goats in
European countries, the prevalence of coccidia gEimeria reached more than 70%.

Due to the very similar parasitofauna found in valdmals in both reserves, there is
a real possibility of mutual exchange. For thesasoes, mainly from epidemiological
aspect recommend in order to the transport of dsifram one reserve to another, will for
some time, as far as practicable, observed inrdg®n a sort of quarantine or isolation of
animals between the original and newly accepted aermals.

Based on the findings, particularly as regardsetk@eted intensity parasital stages,
as well as because of results of negative testk thbout whether it is appropriate to

implement preventive anthelmintic treatment.
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