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The study of endoparasites (helminths and coccidians) in the Algerian (Atelerix algirus) and
desert (Paraechinus aethiopicus) hedgehogs was performed between July 2008 and October
2009. The helminth species found included two cestodes, Mathevotaenia erinacei
(Anoplocephalidae) and an unidentified cestode larva in the mesentery, eight species of
nematodes: Aonchotheca erinacei (Trichuridae) in the intestine, spirurids (Spiruridae) in the
intestine, Crenosoma striatum (Crenosomatidae) in the lungs, Gongylonema mucronatum
(Gongylonematidae) in the oesophagus, Physaloptera clausa (Physalopteridae) in the stomach,
Physaloptera sp. larvae (Physalopteridae) in the mesentery, Pterygodermatites plagiostoma
(Rictulariidae) in the stomach, Spirura rytipleurites seurati (Spiruridae) in the intestine; and
two acanthocephalans, Moniliformis moniliformis (Moniliformidae) in the intestine and
larvae of an unknown acanthocephalan species in the mesentery. The general prevalence was
high in both hosts, 92% in Atelerix algirus and 94.12% in Paraechinus aethiopicus.
Physaloptera clausa was the most prevalent species (64.0% in Atelerix algirus and 64.7% in
Paraechinus aethiopicus). Polyparasitism of helminths was 68% in Atelerix algirus and 52.9%
in Paraechinus aethiopicus. Two coccidian species were detected in both hedgehogs, Isospora
sp. and Eimeria sp. We provide the first complete parasitological data from Africa for these two

hedgehogs.
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INTRODUCTION
Two hedgehogs inhabit Algeria, Atelerix algirus
(Lereboullet, 1842) and Paraechinus aethiopicus
(Ehrenberg, 1833). The natural range of the Algerian
hedgehog, A. algirus, encompasses North Africa,
but this species has also been introduced by humans
into several island groups such as Malta, the
Balearic Islands and the Canary Islands, as well as
the Mediterranean coastal strip of peninsular
Spain (Mitchell-Jones et al. 1999; Alcover 2002;
Aulagnier et al. 2008). On the other hand, the
desert hedgehog, P. aethiopicus, occurs in the south
of the Atlas Mountains from Morocco southward
to Mauritania and then eastwards through Algeria,
Tunisia, Libya, Sudan and northern Ethiopia as far
as Somalia (Corbet 1978; Aulagnier & Thévenot
1986; Corbet 1988). These two species of hedge-
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hogs coexist on the high plains of Algeria
(Kowalski & Rzebik-Kowalska 1991).

Few faunistic or ecological studies of the
helminths or coccidians in erinaceids exist, the
exception being the European genus Erinaceus. To
date, studies of helminths have mainly focused on
the western hedgehog, Erinaceus europaeus
Linnaeus, 1758, throughout its distribution in
Spain (Feliu et al. 2001), Italy (Poglayen ef al. 2003),
Germany (Laux 1987) and Britain (Gaglio et al.
2010). In addition, the helminths of the conspecific
Erinaceus concolor Martin, 1838 have recently been
studied by Cirak et al. (2010) in Turkey. The only
two complete helminthological studies of African
hedgehogs are of Atelerix albiventris (Wagner, 1841)
in Nigeria (Okaeme & Osakwe 1988) and Kenya
(Gregory 1981). Previous helminthological data
regarding the two hedgehog species discussed in
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the present study are limited to the work by
Esteban et al. (1987) on A. algirus from a population
introduced into the Balearic Islands; no data exist
for the helminth parasites of P. aethiopicus. Despite
the fact that much data on the coccidian of Euro-
pean hedgehogs exist (Reeve 1994), no informa-
tion is currently available for these two African
hedgehogs (see the review by Duszynski et al.
1999).

The aims of the present study were to provide
the first descriptive data of the helminth fauna of
a native population of Atelerix algirus, as well as
the first helminthological data on Paraechinus
aethiopicus. In addition, we present data regarding
the coccidians of both species.

MATERIALS & METHODS

The study of the helminth and coccidian parasites
of both hedgehogs was conducted during the
period July 2008 — October 2009. Fieldwork was
conducted at several sampling sites in three main
areas: Hodna (M’sila) (35°40'00”"N, 4°31’00”E),
Bordj-Bou-Arreridj (36°04'30"N, 4°46'30”E) and
Algiers Beni-Messous (36°46'57”N, 2°58'29”E)
(Fig. 1). Twenty-five individuals of Atelerix algirus
(9 males, 15 females and 1 of unknown sex) and 17
individuals of Paraechinus aethiopicus (5 males, 10
females and 2 of unknown sex) were caught by
hand at night (achievable due to these species’
nocturnal activity) or retrieved as fresh road-kills.
All hosts were identified to species level using
morphological criteria (Aulagnier & Thévenot
1986; Reeve 1994; Aulagnier et al. 2008). In the
laboratory, each animal was weighed, measured
and sexed. The dissection and preservation of
the viscera in ethanol 70% was performed in the
Ecology Laboratory of the University of M'sila in
Algeria. The material was then transported to
Barcelona University’s Parasitology Laboratory,
where the full helminthological process (dissection,
identification, etc.) was performed. Nematodes
and acanthocephalans were studied using
Amman lactophenol wet mounts in depression
slides. Cestodes were stained with chlorhydric
carmine, dehydrated and permanently mounted
in Canada balsam.

Fresh individual faecal samples were preserved
in vials with 2.5% (w/v) potassium dichromate
(K2Cr20y7) in the field and were subsequently
analysed in Barcelona University’s Parasitology
Laboratory. For coccidian detection all samples
were examined under microscopes after flotation
using a ZnSO4 solution (s.g. 1.28).

RESULTS
The analysis of the hedgehog hosts enabled us to
recover 1695 helminths, with a mean of 52.9 worms
per host in Atelerix algirus and 21.8 in Paraechinus
aethiopicus.

Helminth species included two cestodes:
Mathevotaenia erinacei Meggen, 1920 (Anoplo-
cephalinae) and unidentified cestode larvae
found in the mesentery; eight nematodes:
Aonchotheca erinacei Rudolphi, 1819 (Trichuridae),
Spirura rytipleurites seurati Chabaud, 1954 (Spiru-
ridae) and unidentified spirurids in the intestine,
Crenosoma striatum (Zeder, 1800) (Crenosomati-
dae) in the lungs, Gongylonema mucronatum Seurat,
1916 (Gongylonematidae) in the oesophagus, un-
identified Physaloptera sp.larvae in the mesentery,
Physaloptera clausa (Rudolphi, 1819) (Physalopte-
ridae) and Pterygodermatites plagiostoma Wedl, 1861
(Rictulariidae) in the stomach; and two acantho-
cephalans, Moniliformis moniliformis (Bremser,
1811) (Moniliformidae) in the intestine and
unidentified acanthocephalan larvae in the
mesentery. Data on prevalences, mean abun-
dance, S.D. (standard deviation), mean intensity
and range for all the helminth species found in
both hedgehogs are given in Table 1.

The general prevalence was high in both hosts:
92.0% in Atelerix algirus and 94.1% in Paraechinus
aethiopicus, with Physaloptera clausa the most preva-
lent helminth in both species (64.0% in Atelerix
algirus and 64.7% in Paraechinus aethiopicus).

Inboth species the dominant group of helminths
was nematodes, and Gongylonema mucronatum,
Physaloptera clausa, Physaloptera sp. larvae and
Pterygodermatites plagiostoma were found in both
species. In addition, Atelerix algirus also hosted
Aonchotheca erinacei, Crenosoma striatum and
Spirura rytipleurites, while Paraechinus aethiopicus
hosted the undetermined Spirurida; other than
Pterygodermatites plagiostoma, the prevalence of
these nematodes was low in both species (35.29%
in Atelerix vs 4% in Paraechinus). Atelerix algirus was
parasitized by two species of cestodes (Cestoda sp.
larvae and Mathevotaenia erinacei), while Parae-
chinus aethiopicus was not parasitized by any
cestode. The same species of acanthocephalans
were recorded in both hosts (Acanthocephala sp.
larvae and Moniliformis moniliformis), with similar
prevalences, but in low abundances. For the
Acanthocephala sp., the prevalence of Moniliformis
moniliformis was the third highest for both species
of hedgehogs, with 32% and 29.41% for Atelerix
algirus and Paraechinus aethiopicus, respectively.
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Table 1. Prevalences of helminths detected in hedgehogs in Algeria.

Paraechinus athiopicus (n = 17)

= 25)

Atelerix algirus (n

S.D. Mean Range

Mean
abundance

Range Prevalence

Mean
intensity

Mean S.D.

abundance

Prevalence

Helminth species

intensity

(%)

(%)

Cestoda

3-62
205-205

32.5
205

12.39
41

2.60
8.20

8.00
4.00

Mathevotaenia erinacei
Cestoda sp. larvae
Nematoda

o

75-75 0

75.00

15

3.00

4.00

Aonchotheca erinacei
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0 elumpoof $ W In terms of abundance, the larval stages of
wer—gQ N9 T | Physaloptera were most abundant (10.6%) in

Atelerix algirus, while Physaloptera clausa was the
6 cwo o o most abundant (8.1%) in Paraechinus aethiopicus.
S o¥9o o © S | The highest intensity (75 specimens) was of
-0 - Aonchotheca erinacei in Atelerix algirus and Physa-
loptera sp. larvae (58) in Paraechinus aethiopicus.
Polyparasitism (Fig. 2) is frequent in both hosts
N B8RS 8 S& | (68% in Atelerix algirus and 52.9% in Paraechinus
TONRR @9 N7 agethiopicus). In Atelerix algirus the nematode
Physaloptera clausa was the most common species
in the associations (76.47%), followed by Monili-
) Qo al formis moniliformis and Physaloptera sp. larvae
AN o~ ™Mo ©© o
cocwo <o oo (47.06%). The most common associations were of
three helminths (41.18%). Acanthocephalans
were always found associated with other
helminth species. In Paraechinus aethiopicus,
8 8re g 8y Physaloptera clausa was also the most common
Wwon~g- ©o N~ | species in helminth associations (77.78%), fol-
lowed by Pterygodermatites plagiostoma and
Moniliformis moniliformis (55.56%). The most com-
orS o N | mon associations (22.2%) were of two species.
NTNT 9?7 9P| Acanthocephalans were found associated with
em@rm T T ST other helminth species in 55.56% of cases.
Two coccidian species were detected: Isospora
sp. (5.5% in Atelerix algirus and 4.5% in Paraechinus
853 86 Q| aethiopicus) and Eimeria sp. (16.7% in Atelerix
erve ©we &\ agirus and 9.1% in Paraechinus aethiopicus). At
present no data exists regarding coccidian para-
sitization of these erinaceid species. Our material
mos oo ool istoo limited to perform an accurate study of
Sudw S8 AW 1 .
o-awe +~S oo | these coccidian species and more, well-preserved
- - A« L, .
material is needed to clarify whether or not they
are new to science.
88898 §E <3
We provide here the first helminthological data
on two African hedgehog species, specifically
Atelerix algirus and Paraechinus aethiopicus from Al-
cooo oo o | geria. Helminth species richness (n 13) in
SO0oS OO s} . . oo
oYgye < Q| Atelerix algirus is higher than that reported by
Esteban et al. (1987), who studied hedgehogs in
the Balearic Islands and reported eight species of
helminths in 87 Algerian hedgehogs. Despite the
S 8 , | factthatourstudy used asmaller sample (n = 25),
S g s €| species richness was higher (13 vs 8). This lack of
s Ssc w @ af| richness in the Balearic Islands could be ex-
@ }é: 23 a2 Se g S| plained by its anthropogenic origin, as previous
§"<7> g § § g 258 E studies of helminths in introduced populations
o g 2 ggg §§~§ 0§'§ have also revealed lower species richness (re-
P
i) §§§ 238 ¢S 28| viewed by Torchin et al. 2003). For example, in
.§_§ g’g‘é’\ g"@%é § S| small mammals, Lopez-Darias et al. (2008) re-
OCBATATNII=| ported only half the number of helminth species
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Fig. 2. The frequency (%) of parasitized hedgehogs harbouring two or more helminths.

in the Barbary ground squirrel (Atlantoxerus
getulus Linnaeus, 1758) in the introduced popula-
tion on theisland of Fuerteventura compared toits
native population in Morocco. No previous data
regarding the helminth richness of Paraechinus
aethiopicus is available for comparison. The single
previous complete study of helminths in an Afri-
can hedgehog was performed on Atelerix
albiventris and reported nine helminth species
(Okaeme & Osakwe 1988). The studies of Kaikabo
et al. (2006,2007) on Atelerix albiventris are not com-
parable since they were focused on parasitism
shared with cattle.

The dominant helminth in both hedgehogs was
Physaloptera clausa (64.0% in Atelerix algirus and
64.7% in Paraechinus aethiopicus), an heteroxenous
parasite that requires insects as intermediate hosts
(Anderson 1992). A high prevalence of 93.18% for
Physaloptera dispar was reported by Esteban et al.
(1987) in Atelerix algirus on Formentera (Balearic
Islands). Okaeme & Osakwe (1988) also found
Physaloptera dispar to be the most prevalent nema-
tode (24%) in Atelerix albiventris from Nigeria,
while in the study of Gregory (1981) this species
was also the most prevalent nematode (77%) in
Kenya. Cirak et al. (2010) reported Physaloptera
clausa as the dominant species (72.2%) in Erinaceus
concolor from Turkey. Physaloptera clausa were
reported in Erinaceus europaeus by Poglayen et al.
(2003) from Sardinia with a low prevalence of 3%,
but was absent from Sicily and the Emilia
Romagna region; in peninsular Spain this species
has been reported at an even lower prevalence of
0.8% (Feliu et al. 2001). These divergences could be
explained by dietary habits related to the propor-

tion of insects ingested, which are probably eaten
more often in drier habitats in Algeria and the
BalearicIslands than on the Iberian Peninsula orin
Italy.

The lungworm Crenosoma striatum can produce
respiratory dry coughing, breathing difficulties
and weight loss (Reeve 1994) and often co-occurs
with the bacterial infection by Bordetella bronchi-
septica (Gregory 1985; Keymer et al. 1991). In Euro-
pean hedgehogs it is often associated with
tracheitis, catarrhal rhinitis and may lead to
bronchopneumonia (Saupe & Poduschka 1985). In
the United Kingdom Majeed et al. (1989) found
56.6% of Erinaceus europaeus harboured this nema-
tode. Likewise, Feliu ef al. (2001) reported that
62.4% of Erinaceus europaeus in the Iberian Penin-
sula were hosts to Crenosoma striatum. Poglayen et
al. (2003) detected a 47% prevalence of this
lungworm in Sardinia, 77% in Sicily and 73.5% in
the Emilia Romagna region (peninsular Italy). On
the Balearic Islands, it has been detected on
Mallorca and Menorca, but not on Cabrera, Ibiza
or Formentera (prevalences are not reported).
High prevalences were found in Turkey (55.5%)
and in Britain (71%) by Gaglio ef al. (2010). In the
present study, prevalences were lower (4% in
Atelerix algirus and none in Paraechinus aethiopicus).
This result could be related to the scarcity of inter-
mediate hosts (molluscs) in semi-desert areas such
as our study area and is supported by the fact that
the helminths found in the present study have an
indirect life cycle and use insects and snails as
intermediate hosts.

The finding of Moniliformis moniliformis is of
human health interest, as this species can cause
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disease (acanthocephaliasis) in humans (Gold-
smith et al. 1974; Ikeh et al. 1992; Anosike et al. 2000).

Other studies have also occasionally reported
that hedgehogs are infected by coccidian species.
The best studied species is Erinaceus europaeus, in
which several coccidian species have been recor-
ded from a number of different areas (Eimeria
ostertagi Yakimoff & Gousseff, 1936, Eimeria perardi
Yakimoff & Gousseff, 1936, Isospora erinacei
Yakimoff & Gousseff, 1936, Isospora schmaltzi
Yakimoff & Gousseff, 1936 and Isospora rastegaievae
Yakimoff & Matikaschwili, 1933) (see the revision
by Duszynski et al. 1999 and Beck 2007). Eimeria
auritus Mirza, 1970 was described from Iraq in
Hemiechinus auritus (Gmelin, 1770) (see Mirza
1975), while Abdel-Wasae & El Garhy (2009) de-
scribed Eimeria yeminii Abdel-Wasae & El Garhy,
2009 from the same hedgehog species in Yemen.
Therefore, the finding of oocysts of unidentified
Eimeria and Isospora species in hedgehogs sur-
veyed in Algeria represents the first information
regarding the presence of coccidian parasites in
both Atelerix algirus and Paraechinus aethiopicus.
However, a more complete study of the coccidian
species found in hedgehogs from Algeria should
be performed in the future in order to clarify
whether they represent new species or are just
new hosts for recognised species.

Future studies are also required on the parasites
of other African species of hedgehogs that to date
have not been not properly surveyed or studied.
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