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SUMMARY

Faunistic and ecological study of parasitic helminths of Microtus
(Microtus) cabrerae (Thomas, 1906) (Rodentia: Arvicolidae) in the
Iberian Peninsula. 70 specimens have been dissected, coming from
8 enclaves located in three Spanish provinces; 6 species of hel-
minths have been detected (1 Digenetic Trematode, 4 Cestodes and

1 Nematode). Structure of helminthfauna of M. (M.) cabrerae in
relation to remaining Iberian Arvicolids and the most conditiona-
ting ecological factors of the helminthfauna of the Rodent are
analyzed.

REsuME : Helminthofaune de Microtus (Microtus) cabrerae (Thomas, 1906) (Rodentia : Arvicolidae) dans la Péninsule Ibérique : étude

faunistique et écologique.

Les résultats d’une étude faunistique et écologique des helmin-
thes parasites de Microtus (Microtus) cabrerae (Thomas, 1906)
(Rodentia : Arvicolidae) dans la Péninsule Ibérique sont exposés.
Au total, 70 individus hoétes, provenant de 8 localités et de
3 provinces, ont été disséqués. Ils étaient parasités par 6 espéces

d’helminthes (1 Trématode, 4 Cestodes et 1 Nématode). Les carac-
téristiques écologiques et la structure de I’helminthofaune de
M. (M.) cabrerae sont analysées et comparées a celles des autres
Arvicolidés ibériques.

INTRODUCTION

At present ten species of Arvicolid Rodents live in the
Iberian Peninsula, of which, only in a few (Clethrionomys
glareolus Schreber, 1780; Arvicola terrestris Linnaeus, 1758;
Microtus agrestis Linnaeus, 1761) their helminthfaunas have
been made known (Mas-Coma er al., 1978; Feliu et al.,
1984; Feliu, 1987). The available data concerning to the
structure of helminthfauna of the remaining Arvicolids in
the Iberian Peninsula, suggests that the parasitofauna of
said Rodents is conditioned mainly by three factors; that
is to say, way of life (terrestrial, subterranean, amphibian),
feeding habits (which are chiefly vegetarian) and penin-
sular geographic distribution (large part of species inhabit
only northern of the Peninsula, while having continuity
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with continental populations) (Feliu, unpublished data).

The parasitic survey of Microtus (Microtus) cabrerae
(Thomas, 1906) has allowed access to new information
related to the characteristics of helminthfauna of iberian
Arvicolids, since it is an endemic species of the Peninsula,
which is uncommon; furthermore, essentially, it is not appli-
cable to relate their helminthfauna with Paleartic disper-
sion of the host, starting from an european origin, as occurs
in the majority of peninsular Arvicolids (Feliu, 1987). At
the same time the rather exact geographic location of this
Rodent in Iberian (Ayarzagiiena et al., 1975, Niethammer,
1982) suggests that populations are discontinous or iso-
lated, limited to biotopes of a rather peculiar nature (Nie-
thammer ef al., 1964). These phenomena together with semi-
subterraneous habits of this Rodent which builds most
characteristic « tracks » (Ayarzagiiena ef al., 1976) are
aspects that do not occur in other species of Arvicolids,
and therefore, must be taken into account within the global
helminthecological study of Arvicolids.

Up to now, the only data well known concerning the
parasitic helminths of Microtus cabrerae have arisen from
definite systematic or faunistic studies (Murai ez al., 1980;
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Fic. 1. — Map of the Iberian Peninsula
showing localities supplied material for the present study.

Feliu et al., 1986) or from writings in which the helminth-
fauna of iberian Arvicolids has been analyzed from a global
point of view (Rocamora ef al., 1978; Climent et al., 1987;
Sol et al., 1987; Feliu et al., 1988 y 1989).

MATERIAL AND METHODS

70 specimens of Microtus cabrerae coming from
8 enclaves located in three Spanish provinces have been
studied in this study (Fig. ). Said enclaves are: Prov. of
Céceres (CC) : 1) Santiago de Alcdntara (2 specimens); 2)
Villanueva de la Vera (1). Prov. of Cuenca (Cu):
3) Colliga (1); 4) Hortizuela (1); 5) Villanueva de los Escu-
deros (12). Prov. of Madrid (M) : 6) Cadalso de los
Vidrios (2); 7) El Pardo (5); 8) Pelayos de la Presa (46).

RESULTS

In the analyzed Rodents it has been possible to verify
the presence of 6 species of helminths.

Trematoda.

Fam. Notocotylidae Liihe, 1909.
Notocotylus neyrai Gonzéalez Castro, 1945.
Prevalence of infestation: 2.8 %.

Found merely in two hosts proceeding from Villanueva
de los Escuderos, this worm was easily identifiable from
the thorough study of Simén Vicente ef al. (1985a). The
existence of a cirrus spinous and a short metraterm, funnel-
shaped and surrounded by a glandular ring, could be veri-
fied in our material. These are the most characteristic fea-
tures of this species, which parasitizes in caecum.

Cestoda.
Fam. Taeniidae Ludwig, 1886.
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Taenia taenuicollis Rudolphi, 1819 larvae.
Prevalence of infestation: 2.8 %.

In the liver of two M. cabrerae from Pelayos de la Presa
it was possible to detect the larval stage of a species of
Taeniid, whose size and general morphology, in particular
shape, number and size of scolex hooks, corresponded to
that described by Murai (1982) and Murai and
Tenora (1973) for T. taenuicollis.

Fam. Anoplocephalidae Cholodkowsky, 1902.
Anoplocephaloides dentata (Galli-Valerio, 1905).
Prevalence of infestation: 25.7 %.

In the caecum of several specimens captured at Villa-
nueva de los Escuderos and Pelayos de la Presa this small
Cestode was found, easily recognizeable by means dimen-
sions of its scolex, number of strobila segments and pre-
sence of an unarmed cirrus (Rausch, 1976; Meszaros and
Murai, 1979; Tenora and Murai, 1980; Genov, 1984;
Genov and Georgiev, 1988).

Paranoplocephala omphalodes (Hermann, 1783).
Prevalence of infestation: 4.2 %.

Studies carried out by Tenora and Murai (1980) and
Tenora et al. (1984, 1985, 1986) regarding the genus Para-
noplocephala allowed identification of this species, disco-
vered in small intestine of three specimens of M. cabrerae,
from Villanueva de los Escuderos and Pelayos de la Presa.

Paranoplocephala mascomai Murai, Tenora et Rocamora,
1980.
Prevalence of infestation: 12.8 %.

This enteric and stenoxenous species, was isolated from
hosts captured at Santiago de Alcantara, Villanueva de los
Escuderos and Pelayos de la Presa. In the original descrip-
tion of the Cestode (Murai et al., 1980) as well as in a
later work (Tenora ef al., 1986) it was possible to corrobo-
rate morphologic correspondency among our material and
the species in question.

Nematoda.

Fam. Oxyuridae Cobbold, 1864.
Syphacia nigeriana Baylis, 1928.
Prevalence of infestation: 34.2 %.

The only species of Nematode, discovered within large
intestine and caecum, was detected in Villanueva de la Vera
y Pelayos de la Presa. The papers of Quentin (1971), Tenora
and Meszaros (1975), Genov and Jancev (1980) and Hugot
(1986) were the basis for our specific determination of this
Oxyurid.

DISCUSSION
The helminthfauna of M. cabrerae presents differential

features in relation to that of the remaining iberian Arvi-
colids. Initially, the small number of species (6) is surpris-
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TABLE 1. — Helminth species in iberian Arvicolids.
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C. glareolus 3 10 7 20
A. sapidus 5 6 6 17
A. terrestris - 4 6 10
M. arvalis 1 6 6 13
M. cabrerae 1 4 1 6
M. agrestis 3 8 6 17
M. nivalis - 6 8 14
M. duodecimcostatus 1 6 7 14
M. lusitanicus 1 5 6 12

ing. This represents, from a qualitative point of view, the
most reduced among all the available helminthfauna, at
present, in Arvicolid’s species [Mas-Coma et al., 1978 ; Feliu
et al., 1984; Feliu, 1987 and unpublished data; merely is
left to complete the helminthfauna of Microtus (Pitymys)
pyrenaicus (De Selys-Longchamps, 1938)] (table I). The
detriment in number of parasitic species is especially mani-
fest in the case of Nematodes, with absence of oligoxe-
nous or eurixenous species— Trichuris sp.; Eucoleus bacil-
latus Eberth, 1863; Mastophorus muris (Gmelin, 1790);
Heligmosomoids laevis (Dujardin, 1845); Heligmosomoides
glareoli Baylis, 1928 ; Heligmosomum costellatum (Dujardin,
1845) and Carolinensis minutus (Dujardin, 1845)—which
infest the majority of species of Iberian Arvicolids.
S. nigeriana—a monoxenous ageohelminth, infesting spe-
cies of Arvicola and Microtus—seems to be, for the
moment, the only species well adapted to this Rodent.

Among Platyhelminthes, the fall in number of species
is not as evident, chiefly showing either oligoxenous hel-
minths (A. dentata, P. omphalodes) or helminths with eco-
logical specificity (N. neyrai, T. taenuicollis larvae), which
habitually extend everywhere in peninsular biotopes (Feliu
et al., 1986 and 1989).

The lack of fauna of Nematodes is manifest as well when
total or partial prevalence is analyzed (table II). Percen-
tages of total infestation and infestation by Digenetic Tre-
matodes show certain parallelism with those that turn-up
in the remaining Arvicolids and could even be included
among the highest. On the other hand percentage of infes-
tation by Nematodes is much lower than the others, only
that of M. (P.) duodecimcostatus being inferior. The pre-
valence of total infestation appears higher owing to the
percentage of infestation by Cestodes (44.2 %), the hig-

TaBLe II. — Prevalences in iberian Arvicolids.
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C. glareolus 5,8 41,6 39,9 66,1
(n=461)
A. sapidus 23,0 12,2 77,7 92,8
(n=139)
A. terrestris ——— 11,2 55,2 57,2
(n=257)
M. arvalis 0,4 31,2 70,4 78,8
(n=311)
M. cabrerae 4,2 44,2 34,2 67,1
(n=70)
M. agrestis 5,2 31,5 46,2 60,2
(n=171)
M. nivalis = 31,0 66,3 72,1
(n=190)
M. duodecimcostatus 0,2 6,1 28,1 28,1
(n=469)
M. lusitanicus 0,6 12,2 43,5 56,4
(n=172)

hest among all Arvicolids, the motive for which, at the
moment, we have not find any reasoned explanation.

Qualitative and quantitative structure of the helminth-
fauna of Microtus cabrerae in the Iberian Peninsula finally
suggests that geographic distribution of this Rodent in the
Peninsula, its endemic nature and semisubterraneous habits,
are the factors which condition it primarily.

It is fair to believe that location of this Arvicolid in
limited areas of the Peninsula restricts the possibility of
them picking up eurixenous and oligoxenous parasitic spe-
cies, typical of Miomorphes Rodents, mainly for two rea-
sons: A) the limited capacity of the Rodent for gaining
new territories and B) the obvious limited cohabitability
with the most extended Arvicolids throughout the Penin-
sula /M. (M.) agrestis, M. (P.) duodecimcostatus, C. gla-
reolus]. The nature of biotopes occupied by M. cabrerae
explains the appearance, although occasional, of helminths
whose usual hosts are other Arvicolids less dispersed
through peninsular territory, but with more punctual habi-
tats. This is the case of N. neyrai which has a high preva-
lence of infestation in A. sapidus (Simén Vicente ef al.,
1985a and b; Segu et al., 1987).

The origin and the geographic distribution of M. cabrerae
may explain why this Rodent is the only one among Arvi-
colids that turns up infested by a stenoxenous and endemic
species (P. mascomai). In regard to which it is fair to
interpret, in terms of morphologic resemblance between
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P. mascomai and P. omphalodes (Murai et al., 1980; Tenova
et al., 1986) and the origin of M. cabrerae (Niethammer,
1982), that the differentiation of P. mascomai—which is
the species within its genus of smaller dimensions—has been
recent and derivative from a former presence of P. ompha-
lodes among Iberian Arvicolids (Feliu ef al., 1989).

Semisubterranean way of life of M. cabrerae should be
the last feature to be considered. As showed in fables I
and II, species with obvious terrestrial tendency (C. gla-
reolus, M. agrestis, M. nivalis) bear an helminthic fauna
rich from a qualitative and quantitative point of view;
A. sapidus, an amphibian Rodent, acquires Digenetic spe-
cies with aquatic cycle which noticeably enrich its helminth-
fauna; while species typically subterranean [A. terrestris,
M. arvalis, M. (P.) lusitanicus, M. (P.) duodecimcostatus]
show a detriment, more or less emphasized, in the qualita-
tive and quantitative composition of their parasitofaunas,
owing to the lower probability of them being affected by
infestative forms present in their environment. Another
example of these would be M. cabrerae.

Acknowledgements. — The authors would like to thank the
technical collaboration given by Dr. Santiago Mas-Coma (Valencia,
Espafia) and D. José Maria RocaMORA RamoNET (Barcelona,
Espafia) in certain moments of this study. Study supported by
Spanish DGICYT, Project PB 87-0135.

REFERENCES

Avyarzagiiena J., Garzén J., Castroviejo J., Ibafiez C., Palacios
F. : Nuevos datos sobre la distribucién de algunos micromami-
feros ibéricos (Microtus arvalis, M. cabrerae, M. agrestis, Sorex
minutus). Doriana Acta Vert., 1975, 2, 279-284.

Ayarzagiiena J., Ibafiez J. 1., San Miguel A.: Notas sobre la
distribucion y ecologia de Microtus cabrerae, Thomas, 1906.
Doriana Acta Vert., 1976, 3, 109-112.

Climent M. T., Feliu C., Esteban J. G., Mas-Coma S. : Estudio
de las helmintofaunas de las especies ibéricas de Arvicélidos
(Rodentia) segin la naturaleza de los ciclos biolégicos
de los parasitos. V Cong. Nac. Parasit., Salamanca, 1987,
215-216.

Feliu C. : Efecto de la dispersion geografica de una especie hos-
pedadora sobre su parasitofauna : el caso de los helmintos de
las poblaciones ibéricas de Glis glis Linnaeus, 1766 (Rodentia :
Gliridae) y Clethrionomys glareolus (Schreber, 1780) (Rodentia :
Arvicolidae). Rev. Iber. Parasitol., 1987, vol. extra, 79-83.

Feliu C., Mas-Coma S., Tenora F. : The peninsular effect on para-
sitofaunas: the helminths of Arvicolidae (Rodentia) in Spain.
Vith Europ. Multicol. Parasit., Budapest, 1988, 146.

Feliu C., Molina M. T., Gisbert J. : Consideraciones acerca del
hallazgo de Notocotylus neyrai Gonzalez Castro, 1945 (Trema-
toda : Notocotylidae) en nuevos hospedadores Arvicélidos de
la Peninsula Ibérica. Rev. Iber. Parasitol., 1986, 46 (4), 393-394.

Feliu C., Torres J., Mas-Coma S. : Corologia de las especies de
Cestodos parasitas de Roedores Ibéricos. VI Cong. Nac. Parasit.
y I Cong. Iber. Parasit., Céceres, 1989, 147.

124

Feliu C., Mas-Coma S., Roset F., Gallego J. : Contribucion al
conocimiento de la helmintofauna de micromamiferos ibéricos.
X. Parésitos de Arvicola terrestris Linnaeus, 1758 (Rodentia :
Arvicolidae). Circ. Farm., 1984, 285, 227-234.

Genov T.: Helminths of Insectivorous Mammals and Rodents
in Bulgaria. Publishing House of the Bulgarian Academy of
Sciences, Sofia, 1984, 348 p.

Genov T., Georgiev B. B. : Revision of the species of the genus
Anoplocephaloides Baer, 1923 emend Rausch, 1976 (Cestoda:
Anoplocephalidae) parasitizing Rodents in Bulgaria, with an
analysis of the taxonomic structure of the genus. Parasit. Hung.,
1988, 21, 31-50.

Genov T., Jancev J.: On the taxonomy of the Nematodes of
Genus Syphacia Seurat, 1916 (Nematoda: Oxyuridae) in Bul-
garia. Helminthology, 1980, 10, 38-58.

Hugot J. P. : Les Syphaciinae (Oxyuridae, Nematoda), parasites
de Rongeurs et de Lagomorphes. Etude morphologique, taxo-
nomie numérique et zoogéographie. Interprétation cladistique
de I’évolution. These, 1986, 160 p.

Mas-Coma S., Tenora F., Rocamora J. M. : Contribucidn al cono-
cimiento de la helmintofauna de micromamiferos ibéricos. V.
Parésitos de Microtus agrestis Linnaeus, 1761 y Microtus nivalis
Martins, 1842 (Rodentia : Microtidae). Rev. Iber. Parasitol.,
1978, 38 (1/2), 63-72.

Meszaros F., Murai E. : Contribution to the knowledge of hel-
minths of Rodents in Roumania. Parasit. Hung., 1979, 12, 55-70.

Murai E. : Taeniid species in Hungary (Cestoda: Taeniidae). II.
Larval stages of taeniids parasitizing Rodents and Lagomorphs.
Misc. Zool. Hung., 1982, 1, 27-44.

Murai E., Tenora F. : Some taeniid species (Cestoidea) parasitiz-
ing Vertebrates (Rodents, Carnivora, Strigiformes) in Hungary.
Acta Zool. Acad. Sci. Hung., 1973, 19 (1/2), 125-132.

Murai E., Tenora F., Rocamora J. M. : Paranoplocephala mas-
comai n. sp. (Cestoda: Anoplocephalidae) a parasite of Microtus
cabrerae (Rodentia) in Spain. Parasit. Hung., 1980, 13, 35-37.

Niethammer J. : Microtus cabrerae Thomas, 1906. Cabreramaus.
In: Handbuck der Saiigetiere Europas (Niethammer J. und
Krapp F., Eds.). Akademische Verlagsgesseelschaft, Wiesbaden,
1982, 340-348.

Niethammer J., Niethammer G., Abs M. : Ein Beitrag zur Kent-
niss der Cabreramaus (Microtus cabrerae Thomas, 1906). Bonn.
Zool. Beitrag., 1964, 15, 127-148.

Quentin J. C. : Morphologie comparée des structures céphaliques
et génitales des Oxyures du genre Syphacia. Ann. Parasitol.
Hum. Comp., 1971, 46, 15-60.

Rausch R. : The genera Paranoplocephala Liihe, 1910 and Ano-
plocephaloides Baer, 1923 (Cestoda: Anoplocephalidae) with par-
ticular reference to species in Rodents. Ann. Parasitol. Hum.
Comp., 1976, 51, 513-563.

Rocamora J. M., Roset F., Mas-Coma S. : Consideraciones eco-
16gicas sobre la helmintofuna de micromamiferos de tendencias
subterraneas en el N. E. de la Peninsula Ibérica. IT Reunion
Anual A. P. E., Madrid, 1978, 48.

Segu J. L., Feliu C., Torres J. : Andlisis cuantitativo de las hel-
mintofaunas de Arvicola sapidus (Miller, 1908) y Arvicola ter-
restris (Linnaeus, 1758) en la Peninsula Ibérica. V' Cong. Nac.
Parasit., Salamanca, 1987, 201-202.

Simén-Vicente F., Mas-Coma S., Ldopez-Romdn R., Tenora F.,
Gallego J. : Review of Notocotylus species (Trematoda: Noto-
cotylidae) parasitizing Rodents in Europe. Folia Parasit., 1985a,
32, 21-33.



HELMINTHFAUNA OF MICROTUS (M) CABRERAE IN THE IBERIAN PENINSULA

Simén-Vicente F., Mas-Coma S., Lépez-Roman R., Tenora F.,
Gallego J. : Biology of Notocotylus neyrai Gonzilez Castro,
1945 (Trematoda). Folia Parasit., 1985b, 32, 101-111.

Sol M. A., Feliu C., Montoliu I., Gracenea M. : Corologia de
las especies de Trematodos Digénidos parésitas de Roedores en
Iberia. V Cong. Nac. Parasit., Salamanca, 1987, 255-256.

Tenora F., Meszaros F. : Nematodes of the genus Syphacia Seurat,
1916 (Nematoda), parasites of Rodents (Rodentia) in Czechos-
lovakia and Hungary. Acta Univ. Agric. Fac. Agron. Brno,
1975, 23 (3), 537-554.

Tenora F., Murai E. : The genera Anoplocephaloides and Para-

noplocephala (Cestoda) parasites of Rodentia in Europe. Acta
Zool. Acad. Sci. Hung., 1980, 26, 263-284.

Tenora F., Murai E., Vaucher Cl. : On Anoplocephalidae (Ces-
toda) parasitizing Rodentia and Lagomorpha in Europe. Parasit.
Hung., 1984, 17, 51-57.

Tenora F., Murai E., Vaucher Cl. : On some Paranoplocephala
species (Cestoda: Anoplocephalidae) parasitizing Rodents
(Rodentia) in Europe. Parasit. Hung., 1985, 18, 29-48.

Tenora F., Murai E., Vaucher Cl. : On Andrya Railliet, 1893 and
Paranoplocephala Liihe, 1910 (Cestoda: Monieziinae). Parasit.
Hung., 1986, 19, 43-75.

BULLETIN D’ABONNEMENT

Annales de Parasitologie

OUI! Je m’abonne aux Annales de Parasitologie 1991.
Les abonnements partent du premier numéro de [’année — 6 numéros par an —

Etudiants 648 FF

1 296 FF France

Je joins mon réglement a I’ordre de SPPIF.

[0 chéque bancaire

INOTIEDS 5,5550 505 ah8 A 2 s e B om e aere e nm et sanep e e el

AQTCSSE ¢ veviveeennneonnoenosesenosaseessssssasss

Code postal :  .............. Ville :

Bulletin d’abonnement a retourner a : S.P.P.I.F., B.P. 22, F-41353 Vineuil

* Offre réservée a la France métropolitaine,

0 CCP 2 volets

Speeialitlin i S s A e SRS

275 US $ Etranger

[J prélévement automatique* :
envoyez-moi un formulaire

© Masson, Paris 1991
125



