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Abstract
We present data on helminths harboured by two sympatric species of Enyalius Wagler, 1830 (E. iheringiii Boulenger, 1885
and E. perditus Jackson, 1978) from the Atlantic Rainforest of the Ilha de Sno Sebastino, in Sno Paulo state, southeastern Brazil.
Six helminth species were found in the hosts: five nematodes (Cosmocerca sp., Oswaldocruzia burseyi Durette-Desset, Anjos
et Vrcibradic, 2006, Oswaldocruzia fredi Durette-Desset, Anjos et Vrcibradic, 2006, Rhabdias sp., and Strongyluris oscari
Travassos, 1923), and one acanthocephalan (Acanthocephalus sp.). Overall helminth prevalences were relatively high for both
species [6/6 (100%) for E. iheringii and 9/14 (64%) for E. perditus]. The helminth assemblages from both host species were
depauperate and dominated by generalist helminths with direct life-cycles. 
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The lizard genus Enyalius Wagler, 1830 is endemic to cisan-
dean South America and currently contains nine species, eight
of which occur in eastern Brazil and one in Amazonia (Jack-
son 1978, Rodrigues et al. 2006). Data on the endoparasite
faunas associated with lizards of this genus were, until recent-
ly, limited to a report of Oswaldocruzia sp. [misidentified as
O. subauricularis (Rudolphi, 1819); see Durette-Desset et al.
2006] from E. perditus Jackson, 1978 [as E. catenatus (Wied,
1821); see Durette-Desset et al. 2006] by Freitas (1955). Since
then, recent studies have added to the knowledge of the hel-
minth faunas of Enyalius spp. They include the description of
three new nematode species of the genus Oswaldocruzia Tra-
vassos, 1917, each from a different species of Enyalius (Du-
rette-Desset et al. 2006), and surveys of the helminth assem-
blages of populations of E. bilineatus Duméril et Bibron, 1837
(Vrcibradic et al. 2007) and E. perditus (Sousa et al. 2007). In
the present study we provide data on helminth species asso-
ciated with two sympatric species of Enyalius, E. iheringii
Boulenger, 1885 and E. perditus, from an Atlantic Rainforest
area in Sno Paulo state, southeastern Brazil.

Twenty lizards (6 E. iheringii and 14 E. perditus) were col-
lected between July 1997 and January 1998 at altitudes of
200–600 m above sea level at the Ilha de Sno Sebastino
(23°45´ to 23°55´S; 45°17´ to 45°24´W), an island covered by
Atlantic Rainforest and located at the northern coast of Sno
Paulo state, southeastern Brazil. The Ilha de Sno Sebastino is
the largest coastal island of eastern Brazil, with 33,593 ha of
total area (of which 27,025 ha are protected by a state reserve,
the Parque Estadual de Ilhabela), and is separated from the
mainland by a 2 km wide channel (Ihering 1897, Angelo
1989).

The lizards were euthanized with ether, measured in snout-
vent length (SVL) with a caliper (to the nearest 0.1 mm), fixed
in 10% formalin solution, and later stored in 70% alcohol. In
the laboratory, the lizards were dissected and their digestive
tract, lungs and body cavity were checked for the presence of
helminths. All nematodes found were cleared in phenol and
mounted on temporary slides for identification; acantho-
cephalans were dehydrated in graded alcohols, cleared in cedar-
wood oil and stained in haematoxylin. Lizards were deposited
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at the collection of the Museu de História Natural, Universi-
dade Estadual de Campinas – ZUEC, in Campinas, Brazil
(E. iheringii: 2924, 2926-29, 2931; E. perditus: 2925, 2930,
2932-40, 2942-43), and the helminths were deposited at the
helminthological collections of the Instituto Oswaldo Cruz
(CHIOC, 35424-28), in Rio de Janeiro, Brazil, of the Museum
National d’Histoire Naturelle (MNHN, 335-37 MQ, 340-41
MQ, 353-55 MQ), in Paris, France, and of the U.S. National
Parasite Collection (UNSPC, 96985-88), in Beltsville, Mary-
land, USA.

The six specimens of E. iheringii ranged in SVL from 48.3
to 123.9 mm (mean = 73.0 ± 28.8 mm) and the 14 specimens
of E. perditus ranged from 46.4 to 85.8 mm (mean = 68.4 ±
12.5 mm). All of the E. iheringii and 9 (64.3%) of the E. perdi-
tus harboured helminths. Six helminth species were found in the
hosts: 5 nematodes [Cosmocerca sp. (Cosmocercoidea, Cos-
mocercidae), Oswaldocruzia burseyi Durette-Desset, Anjos et
Vrcibradic, 2006 and O. fredi Durette-Desset, Anjos et Vrci-
bradic, 2006 (Molineoidea, Molineidae), Rhabdias sp. (Rhab-
ditoidea, Rhabdiasidae), and Strongyluris oscari Travassos,
1923 (Heterakoidea, Heterakidae)], and one acanthocephalan
Acanthocephalus sp. (Echinorhynchidae). The stomach of one
individual of E. iheringii contained a nematode in such poor
state that it was not possible to identify it. Prevalence (i.e. pro-
portion of infected hosts in the sample), infection intensity
(i.e. number of helminths per infected host) and sites of infec-
tion for each helminth species in each host species are given in
Table I.

The 2 species of Oswaldocruzia reported here have been
recently described from the same lizard samples examined for
the present study (Durette-Desset et al. 2006). In spite of the
small sample sizes, it is noteworthy that O. fredi was found
only in E. iheringii, whereas O. burseyi occurred only in E. per-
ditus. Although this may appear suggestive of host-specifici-
ty, we consider it premature to make such an allusion without
examining larger samples of both host species, especially
since host-specificity is relatively uncommon among reptile
and amphibian helminths, with many species infecting hosts

of different taxa which often are not even closely related (e.g.
Aho 1990, Sharpilo et al. 2001, Bursey et al. 2005a). Both
Freitas (1955) and Sousa et al. (2007) reported O. subauri-
cularis from E. perditus, but Durette-Desset et al. (2006) has
shown that the species reported by Freitas (1955) was mis-
identified. This may also be the case for the study of Sousa
et al. (2007), as O. subauricularis is a parasite of frogs (Ben
Slimane and Durette-Desset 1995). This species can be con-
fused with some other Oswaldocruzia species (including O. fre-
di and O. burseyi; Durette-Desset, pers. comm.) due to super-
ficial similarity (see Ben Slimane and Durette-Desset 1995).
Nevertheless, it is worth mentioning that all helminth surveys
so far conducted on populations/species of Enyalius have
reported species of Oswaldocruzia (Freitas 1955, Sousa et al.
2007, Vrcibradic et al. 2007, present study), which suggests
that nematodes of this genus are common parasites of Enya-
lius spp.

Nematodes of the genus Cosmocerca Diesing, 1861 typi-
cally infect amphibians, though one species, C. vrcibradici
Bursey et Goldberg, 2004, is currently known only from liz-
ards (Bursey and Goldberg 2004a, Bursey et al. 2005b,
Goldberg et al. 2006a).  In the present study, 2 individuals of
E. perditus were found harbouring females of Cosmocerca sp.
(identification to species was not possible due to the absence
of males), which constitutes a new host record for this nema-
tode genus. 

Only 7 species of the genus Rhabdias Stiles et Hassall,
1905 are currently known as parasites of lizards, of which 3

(R. anolis Bursey, Goldberg et Telford, 2003; R. leonae Mar-
tinez-Salazar, 2006 and R. nicaraguensis Bursey, Goldberg et
Vitt, 2007) are from the Neotropical region (Bursey et al.
2003, 2004, 2005a, 2007; Martinez-Salazar 2006). Rhabdias
of undetermined species have also been reported from sever-
al species of anoles in tropical South America and the Ca-
ribbean (Torres-Ortiz 1980; Bundy et al. 1987; Dobson et al.
1992; Goldberg et al. 2006a, b) and from Enyalius bilineatus
in Brazil (Vrcibradic et al. 2007). The present report adds two
new host records for the genus Rhabdias. It is noteworthy that
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Table I. Prevalence (in %) and mean infection intensity (with range in parentheses) of each helminth
species infecting the iguanid lizards Enyalius iheringii and E. perditus from Ilha de Sno Sebastino,
Ilhabela, Sno Paulo state, Brazil

Helminth species Enyalius iheringii (n = 6) Enyalius perditus (n = 14)
prevalence (%) intensity prevalence (%) intensity

Acanthocephala
Acanthocephalus sp. 7.1 3a,b

Nematoda
Oswaldocruzia fredi 33.3 5.0 (2–8)a,b

Oswaldocruzia burseyi 42.8 2.8 (1–7)a,b,c

Strongyluris oscari 16.7 6c 28.6 1.5 (1–3)a,c

Cosmocerca sp. 14.3 4.0 (1–7)c

Rhabdias sp. 33.3 1d 14.3 2d

Letters to the right of intensity values represent the sites of infection: astomach, bsmall intestine, clarge
intestine, dlungs.
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all Neotropical lizards so far recorded as hosts to Rhabdias
spp. are forest-dwelling species, with no open-habitat taxa
being currently known to harbor nematodes in that genus.

Strongyluris oscari has been previously reported from var-
ious species of South American lizards (Vicente et al. 1993;
Roca 1997; Ribas et al. 1998a, b; Fontes et al. 2003; Bursey
and Goldberg 2004b; Goldberg et al. 2006a, b), including
E. perditus (Sousa et al. 2007). In the present study we pro-
vide a new host record (E. iheringii) for this nematode.

The presence of 3 individuals of Acanthocephalus sp. (two
adults in the small intestine and one immature form in the
stomach) in an individual of E. perditus represents a new host
record for that genus. There are only five other reported occur-
rences of adult specimens of the genus Acanthocephalus
Koelreuther, 1771 in lizards (Telford 1997; Goldberg and
Bursey 2000; Bursey and Goldberg 2003, 2004a; Bursey et al.
2007), and the one recorded here represents the sixth one, as
well as the second from Brazil.

Apart from Acanthocephalus sp., all of the helminth spe-
cies recorded from the two Enyalius are monoxenous (i.e.
have direct life-cycles), being usually acquired by their hosts
via direct ingestion of eggs/larval stages (Anderson 2000).
Another studied population of E. perditus was reported to har-
bour only monoxenous helminths (Sousa et al. 2007). En-
richment of helminth faunas with direct life-cycle species is
considered common for amphibians and reptiles, which usu-
ally have low feeding and movement rates compared to other
vertebrate hosts (Aho 1990). In contrast, the helminth assem-
blages from both Enyalius species were also depauperate, as
normally occurs with reptilian and amphibian hosts (Aho
1990). Nevertheless, the data also suggest high overall hel-
minth prevalences for the two lizard species in the area, indi-
cating that the chances of a given individual getting infected
are relatively high.
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