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Abstract

The lizard Salvator merianae is a widely distributed species in South America, occurring from southern Amazonia to
the eastern Andes and northern Patagonia. Studies on the parasitic fauna of this lizard have revealed that it is a host
for helminths in various Brazilian biomes. The present work provides new parasitological data on the gastrointestinal
nematodes associated with the lizard S. merianae. Sixteen specimens were analyzed from nine different locations in
a semi-arid region in northeastern Brazil. Five species of nematodes were identified. Oswaldofilaria petersi was first
recorded as a parasite of the S. merianae, thus increasing the knowledge of the fauna of parasites that infect large
Neotropical lizards.
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Helmintos do lagarto Salvator merianae (Squamata, Teiidae) na
Caatinga, Nordeste do Brasil

Resumo

O lagarto Salvator merianae € uma espécie bem distribuida na América do Sul, ocorrendo do sul da Amazénia até o
leste dos Andes e norte da Patagonia. Estudos com a fauna parasitaria desse lagarto revelaram que ele hospeda helmintos
em varios biomas brasileiros. O presente trabalho fornece novo dado parasitolégico sobre nematoda gastrointestinal
associado ao lagarto S. merianae. Dezesseis amostras foram analisadas a partir de nove localidades diferentes na
regido semidrida do nordeste do Brasil. Foram identificadas cinco espécies de nematdide. Oswaldofilaria petersi foi
registrado pela primeira vez parasitando S. merianae, aumentando assim o conhecimento da fauna de parasitas que
infectam grandes lagartos neotropicais.

Palavras-chave: parasitismo, nematoda, Oswaldofilaria petersi, semiarido do Brasil.

1. Introduction

The lizard Salvator merianae (Dumeril and Bibron,
1839) is a widely distributed species in South America
(Avila-Pires, 1995), occurring from southern Amazonia to
the eastern Andes and northern Patagonia (Fitzgerald et al.,
1999). The species has also been introduced by humans
in the Parque Nacional de Fernando de Noronha, Brazil
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(Homewood, 1995) and central-west Florida, USA
(Mazzotti et al., 2014). It has an omnivorous diet consisting
of arthropods, mostly the orders Coleoptera, Hymenoptera,
Orthoptera and Araneae (Kiefer and Sazima, 2002), small
vertebrates, birds, rodents, amphibians, lizards, turtles eggs
(Presch, 1973; Sazima and Haddad, 1992), and fruits of
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plants of the families Arecaceae, Moraceae, Musaceae,
and Solanaceae (Kiefer and Sazima, 2002; Castro and
Galetti, 2004; Colli, 2004). The ingestion of the fruits acts
as a seed dispersal mechanism (Castro and Galetti, 2004).

Studies on the parasitic fauna of S. merianae have
revealed that it is a host for helminths in various Brazilian
biomes: Cruzia sp. in areas of the Caatinga, in the Brazilian
semiarid (Brito et al., 2014a); Cruzia travassosi Khalil and
Vogelsang, 1932 in areas of the Amazon Forest, Cerrado
and Pantanal (Avila et al., 2010, 2011; Avila and Silva,
2011); Diaphanocephalus galeatus (Rudolphi, 1819) in
areas of coastal biomes in the Archipelago of Fernando
de Noronha and the Amazon Forest, Cerrado and Pantanal
(Ramalho et al., 2009; Avila et al., 2010; Avila and Silva,
2011); Physaloptera tupinambae Pereira, Alves, Rocha,
Souza Lima and Luque, 2012 and P. bainae Pereira, Alves,
Rocha, Souza Lima and Luque, 2014 in the municipality
of Juiz de Fora — MG in areas of the Atlantic Forest
(Pereiraetal., 2012, 2014); P. lutzi Cristofaro, Guimaraes
and Rodrigues, 1976 in areas of the Caatinga, in the
Brazilian semiarid (Brito et al., 2014b); P. retusa Rudolphi,
1819 in the Amazon Forest, Cerrado and Pantanal (Avila
and Silva, 2011); Spinicauda spinicauda (Olfers, 1819)
in coastal biomes, and the Amazon Forest, Cerrado and
Pantanal (Ramalho et al., 2009; Avila and Silva, 2011);
and a species of Cestoda not identified, OQochoristica sp. in
coastal biomes in the Archipelago of Fernando de Noronha
(Ramalho et al., 2009).

Studies on parasite-host relations are one of the
factors responsible for the comprehension of variations
that occur in the population dynamics of the structures of
the community of vertebrates (Peters and Donoso-Barros,
1970). Infections by parasite influence the control of
the population of the their hosts, causing damage to the
infected organs (Almeida et al., 2008), alterations in the
functioning of metabolism (Dare and Forbes, 2008), changes
in sexual selection (Kose and Mgller, 1999), diminution
of reproductive performance (Hudson and Greenman,
1998) and modifications in the interspecific competition
between hosts (Lafferty, 1999) and in predator-prey relations
(Booth et al., 1993).

The aim of the present work was to enrich the existing
knowledge about helminth parasites associated with
S. merianae in northeastern Brazil by analyzing specimens
of Caatinga, northeastern Brazil.

2. Material and Methods

The specimens of S. merianae used in this parasitological
study derived from the Herpetological Collection of the
Regional University of Cariri, and originated in nine
municipalities in northeastern Brazil: Aiuaba, Antonina
do Norte, Barro, Farias Brito, Juazeiro do Norte, Santa
Quiteria and Varzea Alegre in the state of Ceara, Exu and
Serrita in the state of Pernambuco (Figure 1). The above
regions are part of the Caatinga biome, which is, for the
most part, a hot and semiarid climate with a mean annual
temperature of 26°C (Nimer, 1989). The Caatinga biome also
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shows an evident seasonality, with a mean annual rainfall
of less than 1,000 mm, where it is distributed in a period
ranging from three to six months (Andrade-Lima, 1981).

The lizards were weighed with a precision (0.01) balance
(SHIMADZU-BL3200H), and snout-vent length (SVL)
was measured with a tape measure (mm). They were then
dissected, and their digestive and respiratory tracts were
removed for analysis under a stereomicroscope.

The nematodes found were counted and preserved
in bottles with 70% ethanol for later identification of the
species. The nematodes were cleared using lactophenol,
mounted on temporary slides, analyzed with a microscope
and identified through the literature (Pereira et al., 2012,
2014; Vicente et al., 1993). Subsequently, they were
deposited in the Parasitological Collection of the Regional
University of Cariri (URCA-P: 444-466).

3. Results

Sixteen lizards (S. merianae) were analyzed (SVL:
287.50 mm + 85.40 mm): seven males (SVL: 311.60 mm
+65.70 mm) (five adults (SVL: 343.20 mm =+ 34.55 mm)
and two juveniles (SVL: 190.00 mm and 275.00 mm))
and six females (SVL: 317.00 mm =+ 37.20 mm) (four
adults (SVL: 337.00 mm + 35.50 mm) and two juveniles
(SVL: 264.00 mm and 290.00 mm)). Of all the lizards
analyzed, only two were not parasitized.

Five species of nematodes were identified (Table 1):
C. travassosi; D. galeatus; Oswaldofilaria petersi Bain
and Sulahian, 1974; P. lutzi and Spinicauda spinicauda.
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Figure 1. Places in Brazil where the analyzed lizards
(Salvator merianae) were collected.
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Table 1. Parasitological data from populations of Salvator merianae.

Locality (n) SVL (mm) Nematode Infection Cycle Infection (Range) Site of infection
Aiuaba-CE (1) 345.00 D. galeatus monoxenous 5.00 intestine
P, lutzi heteroxenous 364.00 stomach, intestine
Antonina do 275.00 D. galeatus monoxenous 57.00 intestine
Norte-CE (1) O. petersi heteroxenous 3.00 intestine
P lutzi heteroxenous 52.00 stomach
S. spinicauda monoxenous 17.00 intestine
Barro-CE (1) 264.00 D. galeatus monoxenous 6.00 intestine
P lutzi heteroxenous 43.00 stomach
S. spinicauda monoxenous 4.00 intestine
Exu-PE (1) 373.00 P lutzi heteroxenous 28.00 stomach
S. spinicauda monoxenous 6.00 intestine
Farias 327.00 and 328.00 D. galeatus monoxenous 11.00 and 31.00 intestine
Brito-CE (2) P, lutzi heteroxenous 13.00 and 25.00 stomach
S. spinicauda monoxenous 4.00 and 12.00 intestine
Juazeiro do 315.00 £25.00  D. galeatus monoxenous 5.00 intestine
Norte-CE (3) P lutzi heteroxenous 26.00 + 13.80 stomach
S. spinicauda monoxenous 9.70 £ 7.50 intestine
Serrita-PE (2) 320.00 and 400.00 C. travassosi monoxenous 4.00 intestine
D. galeatus monoxenous 30.00 intestine
Viarzea 183.00 £ 95.00  C. travassosi monoxenous 6.00 intestine
Alegre-CE (5) P, lutzi heteroxenous 13.00 intestine

4. Discussion

In South America, the nematode genus Cruzia Travassos,
1917 has been well reported parasitizing lizards of the
Teiidae family (Avila and Silva, 2010): C. fuelleborni Khalil
and Vogelsang, 1930 described from Tupinambis teguixin
(Linnaeus, 1758) (Vicente et al., 1993); C. tentaculata
(Rudolphi, 1819), registered for 7. teguixin in Montevidéu,
Uruguai (Lent and Freitas, 1948); C. travassosi infecting
S. merianae in three states of the Midwest of Brazil
(Avila et al., 2010; Avila and Silva, 2011; Avila et al.,
2011); Cruzia sp. parasitizing 7. teguixin (Vicente et al.,
1993), S. merianae and Ameivula ocellifera (Spix, 1825)
(Brito et al., 2014a, b) in Brazil.

There are three species of the genus Diaphanocephalus
Diesing, 1851 in Brazil: D. diesingi Freitas and Lent,
1938 parasitizing the small intestine of 7. feguixin in
Para State (Vicente et al., 1993); D. jacuruxi Alho, 1965
which was first recorded in Dracaena guianensis Daudin,
1801 (Vicente et al., 1993); and D. galeatus, infecting
T. teguixin (Vicente et al., 1993) and S. merianae (Avila,
2009; Ramalho et al., 2009; Avila and Silva, 2010, 2011;
Avila et al., 2010).

Nematodes of the family Onchocercidae are heteroxenous
and grouped into eight subfamilies, in which Oswaldofilariinae
stand out as parasitized reptiles (Anderson, 2000). In India
and Sri Lanka Lanka, Conispiculum flavescens (Castellani
and Willey, 1905) infects the connective tissues in the
garden lizard Calotes versicolor (Daudin, 1802). In South
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America, O. belemensis Bain and Sulahian, 1974 parasitize
the heart, aorta and vena cava of D. guianensis. In Brazil,
O. azevedoi Bain, 1974 parasitize the cavity of the lizard
Polychrus marmoratus (Linnaeus, 1758); O. bacillaris
(Molin, 1858) occurs in the thoracic muscles and lungs
of the Caiman crocodilus (Linnaeus, 1758), C. sclerops
(Duméril and Bribon, 1836) and Champsa nigra (Spix,
1825); O. brevicaudata (Rhodhain and Vuylsteke, 1937)
infect the Iguana iguana (Linnaeus, 1758); O. spinosa
Bain and Sulahian, 1974 parasitize the Scincidae Mabuya
nigropunctata (Spix, 1825); and O. petersi has already been
found to infect the mesentery, intestine and thigh muscles
of T. teguixin (Vicente et al., 1993; Anderson, 2000).

In the present study, we recorded the first occurrence
of O. petersi parasitizing S. merianae, and the second
occurrence of this nematode parasitizing the Teiidae
family in Brazil.

Nematodes of the genus Physaloptera Rudolphi, 1819 are
heteroxenous and occur in the stomachs of various vertebrates
(Anderson, 2000), especially reptiles and amphibians in
South America (Avila and Silva, 2010; Campiao et al.,
2014). Salvator merianae has been well reported as a
host for the nematodes of the family Physalopteridae in
Brazil, as follow: P. bainae (Pereira et al., 2014); P. lutzi
(Brito et al., 2014b); P, retusa (Avila and Silva, 2011), and
P. tupinambae (Pereira et al., 2012). In addition, P. lutzi
also infects the stomach of the following lizards: Ameiva
ameiva (Linnaeus, 1758) (Ribas et al., 1998); C. abaetensis
Dias, Rocha and Vrcibradic, 2002 (Dias et al., 2005);
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C. littoralis (Rocha, Bamberg Araujo and Vrcibradic,
2000) (Ribas et al., 1995); Enyalius bilineatus Duméril and
Bibron, 1837 (Vrcibradic et al., 2007); Eurolophosaurus
nanuzae (Rodrigues, 1981) (Fontes et al., 2003); Tropidurus
itambere (Rodrigues, 1987) (Van Sluys et al., 1994);
T. torquatus (Wied-Neuwied, 1820) (Vrcibradic et al.,
2000); T. oreadicus Rodrigues, 1987 (Avila et al., 2011).

According to Anderson (2000), nematodes of the
family Physalopteridae use a wide variety of insects as
intermediate hosts. Possibly, amphibians may also represent
a group of intermediate hosts for these helminthes, since
it is common to find larval forms of Physaloptera sp.
in anurans from South America (Campiao et al., 2014).

Thus, knowing that diet is commonly linked to the
mechanisms by which heteroxenous parasites infect their
hosts (Martin et al., 2005), the predominance of nematodes
belonging to the family Physalopteridae registered for
S. merianae may be related to the vastly diverse diet of
this lizard.

Parasites of the subfamily Spinicaudinae are monoxenous
(eggs in the infectious stage are ingested by the host)
and infect amphibians and reptiles (Anderson, 2000).
In Madagascar, Spinicauda freitasi (Chabaud and Brygoo,
1960) and S. inglisi (Chabaud and Brygoo, 1960) occur
together in the rectal tube of chameleons in that region
(Petter, 1968). However, S. spinicauda is the only species
found in South America, and infects A. ameiva in Rio de
Janeiro and S. merianae in Ceara (Vicente et al., 1993),
Mato Grosso (Avila and Silva, 2011) and Fernando de
Noronha in the state of Pernambuco (Ramalho et al.,
2009) in Brazil.

The massive presence of species of nematodes infecting
the lizard S. merianae, in contrast with the absence of other
taxa of helminths (such as acanthocephalans, cestodes and
trematodes), can be explained in the present observational
study, through competitive exclusion (Holmes, 1973),
where parasite competition for resources, would be the
answer to infer why a taxon appears to be absent in the
presence of others (Friggens and Brown, 2005).

Some juvenile lizards of S. merianae in the present
study were not infected with nematodes or an abundance
of parasites smaller than adult specimens. This can be
explained by the fact that larger and older lizards tend to
present a greater diversity of parasites, prevalence, intensity
of infection and abundance due to long exposure time and
contact with sources of infection (Vogel and Bundy, 1987;
Cunha-Barros et al., 2003).

The data presented here serve to increase the knowledge
of the fauna of gastrointestinal parasites associated with
S. merianae. However, further studies need to be conducted
with a larger sample to better understand the infection
patterns of this lizard in the Neotropical region.
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