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Summary

Italian hare Lepus corsicanus De Winton, 1898, is a true
species living in simpatry with Lepus europaeus in main-
land Italy and with Oryctolagus cuniculus in Sicily, where
L. europaeus is absent. Up to date, nobody has studied the
helminths of this endemic Italian Mammal. Therefore, in
order to describe Italian hare gastro-intestinal helminths,
gastro-intestinal tract of 29 Italian hares, coming from
mainland Italy (#14) and from Sicily (#15) were collected
between 1997 and 2009. Twentyfive hares were positive
for at least one parasite (86 %). Six parasite species were
isolated, 2 cestodes (Citfotaenia pectinata, prevalence 3 %)
and Paranoplocephala sp., 3 %) and 4 nematodes (7ri-
chostrongylus retortaeformis, 86 %, Graphidium strigo-
sum, 14 %, Trichuris sp., 10 % and Teladorsagia circum-
cincta, 7 %). Both Teladorsagia circumcincta circum-
cincta and Teladorsagia circumcincta trifurcata morpho-
types were identified. Comparison with available data
regarding L. europaeus and O. cuniculus in Italy is pro-
vided. Being not 7. circumcincta and Paranoplocephala
sp. typical parasites of leporids, a description of the ob-
served specimens is given.
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Introduction

Italian hare Lepus corsicanus De Winton, 1898, formerly
considered a subspecies of European brown hare Lepus
europaeus Pallas, 1778, is an italian endemic species re-
discovered by means of morphological (Palacios et al.,
1989; Palacios, 1996; Riga et al., 2001) and molecular
analyses (Pierpaoli et al., 1999). In its natural range no
morphological and genetic hybrids were found in areas
where viable populations of L. corsicanus and L. euro-
paeus coexist in simpatry. Phylogenetical analyses sug-
gested that L. corsicanus and L. europaeus are not closely
related sister faxa, but belong to distinct evolutionary line-

ages that dispersed in Western Europe in different periods
during the early Pleistocene (Pierpaoli et al., 1999).

The current distribution of L. corsicanus is still poor
known. This threatened species is found in Central and
Southern mainland Italy and in Sicily; its mainland stafus
is classified as “vulnerable” (Angelici et al., 2008). In
Sicily the species seems relatively more abundant but pos-
sibly in decline (Angelici & Luiselli, 2001). Populations of
L. corsicanus in mainland Italy are in sympatry and syn-
topy with L. europaeus, while in Sicily, where European
brown hare is absent, L. corsicanus lives in sympatry and
syntopy with wild rabbit, Oryctolagus cuniculus.

Up to date, the only reports of parasites in Italian hare regard
EBHS virus (Guberti et al., 2000) and ticks (Dantas-Torres
et al., 2011) while nobody has studied the helmints of this
endemic Italian Mammal. Therefore, coherently with the
National Action Plan (Trocchi & Riga, 2001) that empha-
sises the importance of scientific research on L. corsicanus
diseases in natural areas, we carried out a preliminar analysis
of Italian hare gastro-intestinal helminths biocenosis.

Materials and methods

Gastro-intestinal tract of 29 Italian hares have been collec-
ted from their whole living area, in Italy, between 1997
and 2008 by I.N.F.S. (National Institute for Wildlife, now-
adays merged into I.S.P.R.A. — National Institute for Envi-
ronmental Research). Age estimation has been attained on
the basis of skull ossification and development (Cabon-
Raczynska, 1964).

The gastro-intestinal tract was preserved in 10 % formalin
(#19) or frozen at -20°C (#10), and examined between
October 2008 and October 2009. Stomach and intestine
were longitudinally opened, gently scraped with a micro-
scope slide to allow the detaching of parasites, and washed
with tap water. Their content was than collected in conical
flasks and repeatedly washed in order to obtain the sediment
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Table 1. Description of the 29 specimens of Lepus corsicanus
examined for gastro-intestinal helminths collection

Sicily Continental total
(#15)  Ttaly (#14)
sex
male 8 5 13
female 7 9 16
age
young* - 2 2
sub-adult 2 2 3
adult 13 12 25
cause
of death legally shot
for study purpose 15 8 23
found dead** - 3 3
dead
in captivity *** - 3 3

* a male and a female 3 month old animals born in captivity
** 2 adult females knock down and an adult male found dead
**% comprise the two 3 month old animals

to be screened under a stereomicroscope for parasite
collection. Collected helminths were fixed in a 70 % ethanol
solution with 5 % glycerol. Cestodes were stained in aceto-
alum-carmine solution, mounted in Canada-balsam and
identified using the key and description of Tenora et al.,
(1986), Haukisalmi and Henttonen (2003), Haukisalmi and
Wickstrom (2005), Haukisalmi (2009). Nematodes were
clarified and mounted in lactophenol, and identified using
the keys and descriptions of Erickson (1944), Soulsby
(1968), Becklund and Walker (1971), Stringfellow (1972),
Gibbons and Khalil (1982), Lichtenfels and Hoberg (1993).
For Trichostrongylidae, the number of female belonging to
each species was estimated based on the number of males.
Some damaged or sexually immature nematodes were
classed at family level only.

Prevalence and abundance of each parasite species were
computed according to Margolis et al. (1982) and Bush et
al. (1997). Confidence intervals (CI) for prevalences and
abundances were calculated using the statistical package
QP 3.0 (Reiczigel & Rozsa, 2005).

A sample of the isolated parasites and a copy of the raw
working data are available from the Authors.

Results

Main features of the examined animals are summarized in
Table 1.

Out of 29 hares, 25 were positive for at least one parasite
(86 %). Six parasite species were isolated, 2 cestodes
(Cittotaenia pectinata and Paranoplocephala sp.) and 4
nematodes (Trichostrongylus retortaeformis, Graphidium
strigosum, Trichuris sp. and Teladorsagia circumcincta -
which comprises Teladorsagia circumcincta circumcincta
and Teladorsagia circumcincta trifurcata morphotypes).
Trichostrongylidae fourth stage larvae were also collected.

Range, prevalence, abundance, sex ratio and localization of
the isolated parasites are summarized in Table 2.

All the 53 specimens of C. pectinata collected belonged to
a single host, an adult female shot in 1999 in continental
Italy. The two specimens of Paranoplocephala sp. were
recovered in the small intestine of one female shot in Sicily
in 2008. The 11 males of 7. c. circumcincta morphotype
were found in the stomach of two animals, an adult female
shot in 1997 in Sicily and a sub-adult male shot in 1997 in
Sicily, with 9 and 1 intensity, respectively. The 3 male
nematodes identified as 7. c. trifurcata were found in one
animal only, the same adult female shot in 1997 in Sicily
which had the higher intensity of T. c. circumcincta.
Trichuris sp. was found in continental Italy only, while T.
retortaeformis and G. strigosum were collected both in
continental Italy and in Sicily.

Being not T. circumcincta and Paranoplocephala sp. typi-
cal parasites of leporids, a description of the observed
specimens will be given in the following sections.

Paranoplocephala sp. (Fig. 1)

Strobila relatively thin with large scolex, 0.6 mm wide,
bearing four ovoid protruding suckers, large relative to
scolex, crateriform in side view, 0.35 mm in maximum

Table 2. Helminths collected from 29 Lepus corsicanus in Italy from 1997 to 2008

range® Prevalence % Abundance Sex Ratio localization
(95 % CI) (95 % CI) (M:F)
Nematodes
Trichostrongylus retortaeformis 1—171 86 (68 —96) 14.59 (6.97 —35.59) 1:1.4 intestine
Graphidium strigosum 4-67 14(4-32) 3.28(0.52-12.38) 1:1.6 stomach
Teladorsagia circumcincta§ 2-176 7(1-23) 2.69 (0.00 — 10.62) 1:5.0 stomach
T. c. circumcincta 2-57 7(1-23) 2.03 (0.00 — 8.07) 1:4.9
T. c. trifurcata 19-19 3(0.1-18) 0.66 (0.00-1.97) 1:5.3
Trichuris sp. 1-5 10 (2-27) 0.31 (0.03 — 0.90) 1:0.3 intestine
L4* 7-26 7(1-23) 1.14 (0.00 — 3.83) / stomach , intestine
Trichostrongylidae** 1-179 86 (68—96) 17.72(9.10—40.34) 1:1.6
Cestodes
Cittotaenia pectinata 53-53 3(0.1-18) 1.83(0.00—5.48) / intestine
Paranoplocephala sp. 2-2 3(0.1-18) 0.07 (0.00-0.21) / intestine

° in infected animals

§ include T. ¢. circumcincta and T. c. trifurcata morphotypes
*Trichostrongylidae fourth stage larvae

**Total adult Trichostrongylidae burden, including damaged specimens
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Fig. 1. Paranoplocephala sp. A. Scolex; B. Mature proglottids
(t: testes, o: ovary, v: vitellarium, cp: cirrus pouch, gp: genital pore;
C. Terminal segment strongly elongate. Scale-bar: 100 pm.

diameter, directed antero-laterally. Neck 1.55 mm long,
minimum width 0.25 mm.

Craspedote proglottides wider than long (length/width ratio
range 0.5 — 0.7); acraspedote proglottides eclongated
(length/width ratio range 0.7 — 1.3). Absence of eggs in

terminal segments (sterility) which are strongly elongate
(length/width ratio range 1.3 — 1.9). Genitalia single.
Genital pores unilateral, opening in posterior half of seg-
ment margin. Testes numerous, distributed antiporally and
anterior to ovary. Vitellarium asymmetrically bilobed
overlapping posterior margin of ovary. Ovary in median
position with margin coarsely lobed. Uterus not visible.

Teladorsagia circumcincta (Fig 2)

Teladorsagia circumcincta circumcincta

Male copulatory bursa with two large lateral lobes and a
reduced separate dorsal lobe. Rays of copulatory bursa in
2-2-1 pattern. Ventral rays diverging and coming together
at their distal tips; anteroventral ray smaller than postero-
ventral ray; externodorsal ray arising from the base of the
dorsal ray; dorsal ray slender, with one pair of long bran-
ches, arising halfway from the main trunk, dividing again
at their distal end; dorsal raylets widely spaced, surrounded
by an accessory bursal membrane unsclerotized. Spicules
rod-like, with an average length of 297.9 um, branching at
their distal fourth. Average body length 7.5 mm.

Teladorsagia circumcincta trifurcata

Copulatory bursa ray pattern as in 7. c. circumcincta. Ac-
cessory bursal membrane sclerotized. Spicules stout, with
an average length of 223.3 pm ending with two sharp spurs
given off medially just behind the middle and with a large
knobbed tip. Average body length 7.2 mm.

Discussion

T. retortaeformis, G. strigosum, Trichuris sp. and C. pec-
tinata are common parasites of lagomorphs and have been
reported in Europe both in L. europeus (Canestri Trotti et
al., 1988; Poglayen et al., 2002; Bordes et al., 2007; Al-
zaga et al., 2009; Dubinsky ef al., 2010) and in O. cunicu-
lus (Giannetto et al., 1998; Sorgi et al., 2004; Eira et al.,
2007). High frequence and abundance of T. refortaeformis
and G. strigosum are usually reported in L. europaeus and
the present paper indicates their importance also in L. cor-
sicanus. On the contrary, the absence of Passalurus am-
biguus, usually dominant in European brown hare biocoe-
nosis, is noteworthy. Although the relatively small number
of examined Italian hares, the presence of this parasite in
O. cuniculus in Sicily (Giannetto et al., 1998; Sorgi et al.,
2004) and in L. europaeus in continental Italy (Canestri
Trotti et al., 1988; Poglayen et al., 2002) suggests an im-
portant role of host specificity in explaining its absence in
L. corsicanus. However, we would like to point out that
parasitological data regarding European hares from Central
and Southern Italy are lacking.

The frequent observation of Trichuris spp. in L. europaeus
and the very occasional report in O. cuniculus could ex-
plain its presence in mainland L. corsicanus only, where
this species lives in sympatry with L. europaeus; the ab-
sence of Trichuris spp. in Italian hare in Sicily suggests
that this host probably does not play the role of reservoir
species for this nematode.
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Fig. 2. Teladorsagia circumcincta. A spicules and D copulatory bursa of Teladoragia c. circumcincta;
B spicules and D copulatory bursa of Teladorsagia c. trifurcata. Scale-bar: 20 pm.

Atypical parasites
Paranoplocephala (sensu lato) is a heterogeneous group of

Anoplocephaline cestodes parasitising rodents. The detec-
tion of the genus Paranoplocephala in lagomorphs should
be considered as the first report. In fact, despite Parano-
plocephala wimerosa had been described from hares and
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rabbits in Europe, and it was for a long time considered the
only Paranoplocephala species recorded from lagomorphs
(Stunkard, 1941), this species was removed from Parano-
plocephala genus since 1976 (Haukisalmi, 2009).

Paranoplocephala is morphologically characterized by a
partly or completely reticulate (early) uterus and by testes



distributed in the antiporal or antiporal and anterior parts of
the segment (Tenora et al., 1986; Haukisalmi & Henttonen,
2003). In our specimens it was not possible to appreciate
the uterus but, conversely to previous assumption and
according to Haukisalmi and Henttonen (2003), the uterus
is not to be considered the main determinant for anoplo-
cephaline systematic. Indeed, the following additional
criteria, suggested by Haukisalmi and Wickstrom (2005),
have been used to assign the species to the genus
Paranoplcephala and to differentiate it from the similar
genus Andrya, typical of leporids: i) the vitellarium of
Andrya is positioned posterior to the ovary, whereas in
Paranoplocephala spp. the vitellarium substantially over-
laps the posterior part of the ovary, ii) the asymmetrically
bilobed vitellarium is also characteristic of Paranoplo-
cephala spp. as opposed to Andrya’s vitellarium that is
more irregular and usually not distinctly bilobed, iii) in
addition, the genital pores of Andrya are irregularly alter-
nating (Haukisalmi & Wickstrom, 2005).

Finally, the sterility detected in our specimens is an addi-
tional feature described only in Paranoplocephala genus,
in particular in P. macrocephala, P. kalelai, P. om-
phalodes, P. microti and P. feodorovi, which are included
in the Paranoplocephala sensu stricto group (Haukisalmi
& Henttonen, 2003). Consistently with our observations,
sterility is typically accompanied by pronounced morpho-
logical changes, especially in terminal segments which are
strongly elongate (Haukisalmi & Henttonen, 2003). It is
not known whether sterility is a permanent or transient
feature while, according to Haukisalmi and Henttonen
(2003) it is probably related nor to the incompatibility with
a particular host faxon or to the intensity of infection.
Therefore, the sterility of the described specimens does not
exclude the adaptation of the parasite to L. corsicanus host
species.

This is the first record of natural T. circumcincta infection
in lerporids. The identification was based upon morphol-
ogycal characters typical of this species, differing from the
other Trichostrongylidae, in particular those reported in
natural infections in leporids and specifically from Obelis-
coides cuniculi. This latter differs from our specimens in
the morphology and length of the spicules, in the absence
of the gubernaculum and in the shape of dorsal ray and
dorsal raylets (Graybill, 1923; Erickson, 1944). Moreover,
the italian geographical distribution of O. cuniculi is re-
stricted to Northern regions, having been reported for the
first time in Piedmont in Sylvilagus floridanus (whose
import has introduced this parasite) by Tizzani et al. in
2002 and later in sympatric L. europaeus (Meneguz &
Tizzani, 2004).

T.c. circumcincta and T. c. trifurcata have been definitely
recognized as morphotypes of the same species (Leignel et
al., 2002) that always occurs in host population in more or
less fixed proportion with predominant 7. c. circumcincta
(Craig et al., 2010). They are typical parasites of ruminants
and have never been found in naturally infected lago-
morphs. The natural acquisition of ruminant digestive tract
nematode species is possible but not frequent in rabbits and

hares. For example, Saulai and Cabaret (1998) reported
typical ruminant parasites, namely Trichostrongylus colu-
briformis and Trichostrongylus capricola, in O. cuniculus
and Lepus capensis respectively. However these infections
were sporadic notwithstanding the high density of rumi-
nant species. In Italy, ruminant parasites - Trichostrongylus
vitrinus, T. colubriformis, Trichostrongylus axei and
Ostertagia ostertagi - have been reported in O. cuniculus
in Sicily (Giannetto et al., 1998) while in Sardinia 7. colu-
briformis and T vitrinus were formerly reported from wild
rabbit (Lai & Arru, 1969). As regards 7. circumcincta,
experimental infections of lagomorphs with cultured larvae
have been proved difficult but achievable in L. europaeus
and not in O. cuniculus (Stott et al., 2009). The suscepti-
bility of L. corsicanus to T. circumcincta is probably pecu-
liar of this host, as this parasite, widespread in both wild
and domestic ruminants in Northern Italy (Capelli et al.,
1998; Zaffaroni et al., 2000; Stancampiano & Battelli,
2002; Citterio et al., 2006) has never been recorded in L.
europaeus from Northern italian areas (Canestri Trotti et
al., 1988; Poglayen et al., 2002).

Regarding the role of parasites in Italian hare populations,
further analysis of available data, with special attention on
parasite biocoenosis and host-parasite relationship, are
going to be performed.

References

ALZAGA, V., Tizzani, P., ACEVEDO, P., Ruiz-Fons, F.,
VICENTE, J., GORTAZAR C. (2009): Deviance partitioning
of host factors affecting parasitization in the European
brown hare (Lepus europaeus). Naturwissenschafte 96:
1157 - 1168

ANGELICI, F. M., LUISELLI, L. (2001): Distribution and
status of the Apennine hare Lepus corsicanus in continen-
tal Italy and Sicily. Oryx, 35: 245 — 249. DOI: 10.1046/.13
65-3008.2001.00182.x

ANGELICI, F. M., RANDI, E., RIGA, F., TROCCHI, V. (2008):
Lepus corsicanus. In: TUCN 2010. ITUCN Red List of
Threatened Species. Version 2010.1. <www.iucnredlist.org>
BECKLUND, W. W., WALKER, M. L. (1971): Nomenclature
and morphology of Ostertagia trifurcata Ransom, 1907,
with data on spicule lengths of five stomach worms of
ruminants. J. Parasitol., 57: 508 — 516

BORDES, F., LANGAND, J., FELIU, C., MORAND S. (2007):
Helminth Communities of an Introduced Hare (Lepus
granatensis) and a Native Hare (Lepus europaeus) in
Southern France. J. Wildl. Dis., 43: 747-751

BusH, A. O., LAFFERTY, K. D., LOTZ, J. M., SHOSTAK, A.
W. (1997): Parasitology meets ecology on its own terms:
Margolis et al. revisited. J. Parasitol., 83, 575 — 583
CABON-RACZYNSKA, K. (1964): Studies on the European
hare. III. Morphological variation of the skull. Acta
Theriol. 9: 249 — 285

CANESTRI TROTTI, G., CORRADINI, L., BASSI, S. (1988):
Osservazioni sulle elmintiasi gastrointestinali di lepri delle
province di Ferrara e Modena e lepri di importazione.
Suppl. Ric Biol Selvaggina 14: 317 — 321

75



CAPELLI, G., STANCAMPIANO, L., DAL COLLE, S.,
BozzoLaN, G., PARENTI, E., PIETROBELLI M. (1998):
Gastrointestinal parasite community in roe deer (Capreolus
capreolus) and interactions between wild and domenstic
ruminants. Parassitologia 40 (Suppl. 1): 30

CITTERIO, C. V., CASLINI, C., MILANI, F., SALA, M.,
FERRARI, N., LANFRANCHI, P. (2006): Abomasal nematode
community in an Alpine chamois (Rupicapra r. rupicapra)
population before and after a die-off. J. Parasitol., 92: 918
—927. DOI: 10.1645/GE-3551.1

CRAIG, B. H., PILKINGTON, J. G., PEMBERTON, J. M. (2010):
Sex ratio and morphological polymorphism in an isolated,
endemic Teladorsagia circumcincta population. J. Helmin-
thol., 84: 208 —215. DOI: 10.1017/S0022149X 09990551
DANTAS-TORRES, F., TESTINI, G., DIGERONIMO, P.M.,
LORUSSO, V., MALLIA, E., OTRANTO, D. (2011): Ticks
infesting the endangered Italian hare (Lepus corsicanus)
and their habitat in an ecological park in southern Italy.
Exp. Appl. Acarol., 53: 95 — 102. DOI: 10.1007/s10493-
010-9387-3

DUBINSKY, P., VASILKOVA, Z., HURNIKOVA, Z., MITER-
PAKOVA, M., SLAMECKA, J., JURCIK, R. (2010): Parasitic
infections of the European brown hare (Lepus europaeus
Pallas, 1778) in south-western Slovakia. Helminthologia.,
47:219 —225. DOI: 10.2478/s11687-010-0034-7

EIRA, C., TORRES, J., MIQUEL, J., VINGADA, J. (2007): The
helminth parasites of the wild rabbit Oryctolagus cuniculus
and their effect on host condition in Dunas de Mira, Portu-
gal. J. Helminthol., 81: 239 — 246. DOI: 10.1017/S002214
9X07727426

ERICKSON A. B. (1944): Helminth infections in relation to
population fluctuations in snowshoe hares. J. Wildl. Man-
age., 8: 134 —153

GIANNETTO, S., VIRGA, A., BACCARANI, E. M., CANESTRI
TROTTI G. (1998): Elminti intestinali in conigli selvatici
(Oryctolagus cuniculus). Atti SISVet., 52: 165 — 166.
GIBBONS, L. M., KHALIL, L. F. (1982): A key for the identi-
fication of genera of the nematode family Trichostrongyli-
dae Leiper, 1912. J. Helminthol. 56: 185 — 233.

GRAYBILL, H. W. (1923): A new genus of nematodes from
the domestic rabbit. Parasitology. 12: 340 — 342.

GUBERTI, V., DE MARCO, M. A., RIGA, F., CAVAZZA, A.,
TroccHI, V., CAapuccl, L. (2000): Virology and species
conservation: the case of EBHSV and the Italian hare
(Lepus corsicanus De Winton, 1898). Proceeding of V
International Congress of European Society for Veterinary
Virology. 198 — 199

HAUKISALMI, V., HENTTONEN, H. (2003): What is Parano-
plocephala macrocephala (Douthitt, 1915) (Cestoda: Ano-
plocephalidae)? Syst. Parasitol. 54: 53 — 69. DOI: 10.1023/
A:1022141809571

HAUKISALMI, V., WICKSTROM, L. M. (2005): Morphologi-
cal characterisation of Andrya Railliet, 1893, Neandrya n.
g. and Paranoplocephala Liihe, 1910 (Cestoda: Anoplo-
cephalidae) in rodents and lagomorphs. Syst. Parasitol. 62:
209 —219. DOI: 10.1007/s11230-005-5499-2
HAUKISALMI, V. (2009): A taxonomic revision of the
genus Anoplocephaloides Baer, 1923 sensu Rausch (1976),

76

with the description of four new genera (Cestoda: Anoplo-
cephalidae). Zootaxa. 2057: 1 —31.

LAI, M., ARRU, E. (1969): Trichostrongylidae del coniglio
selvatico (Oryctolagus cuniculus). Parassitologia 11: 97 —
99

LEIGNEL, V., CABARET, J., HUMBERT, J. F. (2002): New
molecular evidence that Teladorsagia circumcincta (Ne-
matoda: Trichostrongylidea) is a species complex. J. Para-
sitol. 88: 135 — 140. DOI: 10.1645/0022-3395(2002)088
[0135:NMETTC]2.0.CO;2

LICHTENFELS, J. R., HOBERG, E. P. (1993): The systematics
of nematodes that cause ostertagiasis in domestic and wild
ruminants in North America: an update and a key to spe-
cies. Vet. Parasitol. 46: 33 — 53. DOI: 10.1016/0304-
4017(88)90056-8

MARGOLIS, L., ESCH, G. W., HOLMES, J. C., KURIS, A. M.,
SCHAD, G. A. (1982): The use of ecological terms in para-
sitology. J. Parasitol., 68: 131 — 133

MENEGUZ, P. G., T1izzANI, P. (2004): First report of Obelis-
coides cuniculi in European brown hare (Lepus euro-
paeus). Parassitologia. 46 (Suppl. 1): 51.

PALACIOS, F. (1996): Systematics of the indigenous hares
of Italy traditionally identified as Lepus europeus Pallas,
1778 (Mammalia: Leporidae). Bonner Zoologische
Beitrdge. 46: 59 — 91

PALACIOS, F., ORUETA, J. F., TAPIA, G. G. (1989): Taxo-
nomic review of the Lepus europaeus group in Italy and
Corsica. Abstract of Papers and Poster, V International
Theriological Congress. 1: 189 — 190

PIERPAOLI, M., RIGA, F., TROCCHI, V., RANDI, E. (1999):
Species distinction and evolutionary relationships of the
[talian hare (Lepus corsicanus) as described by mitochon-
drial DNA sequencing. Mol. Ecol. 8: 1805 — 1817.
DOI: 10.1046/j.1365-294x.1999.00766.x

POGLAYEN, G., GAGLIO, G., BRIANTIL, E., AGRETTI, D.,
CAPELLI, G. (2002): Monitoraggio sanitario della lepre
(Lepus europaeus): la fauna parassitaria. Atti SISVet. 56:
199 — 200

REICZIGEL J., ROZSA L. (2005): Quantitative Parasitology
3.0. Budapest.

RiGA, F., TROCCHI, V., Toso, S. (2001): Morphometric
differentiation between the Italian hare (Lepus corsicanus
De Winton, 1898) and European brown hare (Lepus euro-
paeus Pallas, 1778). J. Zool. 253: 241 — 252. DOI:
10.1017/S0952836901000218

SAULAI, M., CABARET, J. (1998): Limited role of lago-
morphs (Oryctolagus cuniculus and Lepus capensis) in the
dispersion of parasite nematodes of ruminants. Vet. Parasi-
tol. 77: 301 — 304. DOI: 10.1016/S0304-4017(98)00113-7
SORrGI, C., TRIBULATO, D., MICCICHE, A., BILLERI, F.,
GAGLIO, G., POGLAYEN, G., GIANNETTO, S. (2004): A
parasitological survey on wild rabbits (Oryctolagus cu-
niculus) living in Stagnone Archipelago natural preserve of
Trapani, Italy. Parassitologia. 46 (Suppl. 1): 66.

SouLsBY, E. J. L. (1968): Helminths, arthropods and
Protozoa of Domesticated Animals. 7th Edition, London,
Bailliere Tindall, 809 pp

STANCAMPIANO, L., BATTELLI, G. (2002): Gastrointestinal



nematodes of Chamois (Rupicapra rupicapra): relationship
between host density and parasite community. Parassi-
tologia. 44 (Suppl. 1): 176.

STOTT, P., O’CALLAGHAN, M., PHILLIPS, P., VERBYLA, A.
(2009): The experimental establishment of ruminant
nematodes in European hares (Lepus europaeus). Vet.
Parasitol., 159: 82 — 85. doi: 10.1016/j.vetpar.2008.10.016
STRINGFELLOW, F. (1972): Comparative morphology of
genital cones of Ostertagia from sheep in the United
States. J. Parasitol. 58: 265 — 270.

STUNKARD, H.W. (1941): Studies on the Life History of
the Anoplocephaline Cestodes of Hares and Rabbits. J.
Parasitol., 27: 299 — 325.

TENORA, F., MURAL, E., VAUCHER, C. (1986): On Andrya
Railliet, 1893 and Paranoplocephala Liihe, 1910 (Cestoda,
Monieziinae). Parasitol. Hung., 19: 43 — 75

RECEIVED JULY 29, 2011

TizzaNL, P., LAvAzzA, A., CAPUCCI L., MENEGUZ, P.G.
(2002): Presence of infectious agents and parasites in wild
population of cottontail (Sylvilagus floridanus) and con-
sideration on its role in the diffusion of pathogens infecting
hares. Proceeding of the IV Scientific Meeting of the Euro-
pean Association of Zoo- and Wildlife Veterinarians
(EAZWY) joint with the Annual Meeting of the European
Wildlife Disease Association (EWDA).

TroccHI, V., RiGA, F. (Eds) (2001): Piano d’azione
nazionale per la Lepre italica (Lepus corsicanus). Qua-
derni di Conservazione della Natura 9: 1 — 108. Ministero
dell’ Ambiente, Istituto Nazionale per la Fauna Selvatica.
ZAFFARONI, E., MANFREDI, M. T., CITTERIO, C., SALA, M.,
PiccoLo, G., LANFRANCHI, P. (2000): Host specificity of
abomasal nematodes in free ranging alpine ruminants. Vet.
Parasitol., 90: 221 - 230. DOI: 10.1016/S0304-
4017(00)00240-5

ACCEPTED NOVEMBER 30,2011

77



	Summary
	Keywords
	Introduction
	Materials and methods
	Results
	Table 1.
	Table 2.
	Fig. 1.
	Fig. 2.

	Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 1048576
  /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 /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /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 ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
    /SKY ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


