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Abstract

Knowledge concerning the taxonomy and biology of species of Acanthocephala, helminth parasites of the helminth
species of the phylum Acanthocephala, parasites of lizards in Brazilian Amazonia, is still insufficient, but reports of
Acanthocephala in reptiles are becoming increasingly common in the literature. Cystacanth-stage Acanthocephalan

larvae have been found in the visceral peritoneum during necropsy of Ameiva ameiva ameiva lizards from the “Osvaldo
Rodrigues da Cunha” Herpetology Collection of the Emilio Goeldi Museum, Belém, Pard, Brazil. The aim of this study
was to present the morphological study of the Acanthocephala larvae found in A. ameiva ameiva lizard.
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Resumo

O conhecimento a respeito da taxonomia e da biologia das espécies de Acanthocephala, helmintos parasitos das

espécies de lagartos da Amazonia Brasileira ainda ¢ insuficiente, mas o registro do encontro de acantocéfalos em répteis

é cada vez mais comum na literatura. Foram encontradas larvas de acantocéfalos em fase cistacanto durante a necropsia,

no peritdnio visceral, de lagartos Ameiva ameiva ameiva provenientes da Colegao Herpetoldgica “Osvaldo Rodrigues da

Cunha” do Museu Paraense Emilio Goeldi, Belém, Pard. O objetivo ¢é apresentar um estudo morfoldgico de larvas de

Acanthocephala encontradas em A. ameiva ameiva.

Palavras-chave: Amaz6nia, Oligacanthorhynchidae, cistacanto.

The phylum Acanthocephala Kohlreuther, 1771, consists of four
classes: Polyacanthocephala Amin, 1987, Archiacanthocephala Meyer,
1931, Palacacanthocephala Meyer, 1931, and Eoacanthocephala
Van Cleave, 1936 (AMIN, 1987; AMIN, 2013). This group of
obligate, parasitic helminths parasitizes invertebrates and vertebrates
as intermediate and definitive hosts, respectively, during one or
more stages in its lifecycle. Occasionally, to allow the helminth to
complete its lifecycle, another type of host can be used as a bridge
species to link the intermediate and definitive hosts. This host is
known as a paratenic or transport host, i.e., it is a vertebrate host
that does not allow the complete development of the parasite
(SCHMIDT, 1985; ROBERTS & JANOVY, 2009).

Ameiva ameiva ameiva (Linnaeus, 1758) lizards are widely
distributed geographically, and of the seven known species in
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this genus that occur in South America, only A. ameiva ameiva
and Ameiva parecis Colli, Costa, Garda, Kopp, Mesquita, Péres,
Valdujo, Vieira & Wiederhecker, 2003, have been identified
in Brazilian Amazonia, but the latter only in enclaves of open
vegetation in the state of Rond6nia (AVILA-PIRES, 1995;
HARVEY et al., 2012; GIUGLIANO et al., 2013;). Ameiva
ameiva ameiva has generalist diurnal habits and occupies both
open and forested areas, which facilitates or leads to parasitism
by several helminth species and makes it an excellent paratenic
host (AVILA-PIRES, 1995; RIBAS etal., 1998; AVILA & SILVA,
2010). The aim of this study was to present morphological aspects
of the Acanthocephala larvae found in the visceral peritoneum
during necropsy of A. ameiva ameiva.

Fifteen specimens of A. ameiva ameiva lizards, fixed in 10%
formaldehyde and preserved in 70% ethanol (10 male specimens
and five female specimens), were obtained from the “Osvaldo
Rodrigues da Cunha” Herpetology Collection of the Emilio Goeldi
Museum (Museu Paraense Emilio Goeldi - MPEG). These hosts
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were originally collected in the Caxiuani National Forest (Floresta
Nacional de Caxiuana - FLONA Caxiuani), municipality of Portel,
State of Pard, and were stored under the following registration
numbers: MPEG26034 — 26036, 26038 - 26039, 26047, 26053,
26057, 26059 - 26061, 26066, 26071 and 26073 — 26074.

Lizards were necropsied and examined for helminths.
The worms were cleared in glycerin following the protocol by
Amato etal. (1991). Morphometry and morphological studies were
made from three specimens with an everted proboscis and were
performed following Richardson (2005) using an Olympus BX41
microscope equipped with a drawing tube without zoom. After
morphometric analysis the specimen was prepared for scanning
electron microscopy (SEM) following Giese et al. (2010) and
examined using a LEO/1450VP Scanning Electron Microscope.

Cysts of larval acanthocephalans were found in nine specimens of
A. ameiva ameiva for an average of 17 (2-53) cysts per host. Due to
in loco preservation of the parasites, the taxonomic structures were
damaged. However, diagnosis was still possible after dissection of
all of the cysts. Thus, the larvae were stages, called infective stage,
called the cystacanth stage, and surrounded by a hyaline envelope
that is characterized as follows:

Cystacanth morphology (Using Light and Scanning
Electron Microscopy, n=3): Body with tegument containing
transverse striations measuring 3.36 + 0.60 (3.03-5.70) x 1.0 mm
(Figure 1A) and a globular proboscis measuring 0.41 (0.38-0.64)
x 0.58 (0.56-0.59) mm with 48 hooks arranged in six oblique
rows with eights hooks each [row counting and organization
according proposed by Richardson (2005)], arranged with the
largest hooks clearly placed on the apex and the smallest hooks at
the base of the proboscis (Figure 1B-Dj Figure 2A-D). Each row
contained the following: two large hooks on the proboscis apex
measuring an average of 157 (101-220) pm and 162 (133-173)
pm, three medium-sized hooks measuring 101 (85-112) pm,
81 (67-96) pm and 85 (80-93) um, and three small hooks near
the base of the proboscis with an average length of 53 (43-64)
pm, 56 (53-58) pm and 55 (53-57) pm (Figure 1B-D). Proboscis
receptacle double-walled 0.91 (0.82-1.03) x 0.36 (0.33-0.40) mm,
not inserted in the anterior region of the body. Prevalence: 60%.
Range of infection: 2-53. Registration number: MPEG 0001.

Study of morphological features using by light microscopy and
scanning electron microscopy revealed that the specimens of larval
Acanthocephala found during the cystacanth stage in the visceral
peritoneum of the A. ameiva ameiva host had characteristics typical
of the family Oligacanthorhynchidae. The specimens were assigned
to the Class Archiacanthocephala because they have a globular
proboscis with a small number of hooks arranged in spirals in
oblique rows, a double-walled proboscis receptacle, and an absence
of spines on the trunk and to the Order Oligacanthorhynchida
because they have a proboscis with a small number of hooks
and an extremely short, double-walled proboscis receptacle that
is not inserted in the anterior region of the body, according to
descriptions by Amin (1987).

The only family in Order Oligacanthorhynchida is
Oligacanthorhynchidae (SOUTHWELL & MACFIE, 1925),

which has a globular proboscis with a small number of hooks,
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a double-walled receptacle and six oblique rows, similar to
what was observed here in the specimens parasitizing A. ameiva
ameiva. Family Oligacanthorhynchidae contains twelve genera:
Prosthenorchis Travassos, 1915; Oligacanthorhynchus Travassos,
1915; Macracanthorhynchus Travassos, 1917; Oncicola Travassos,
1916; Echinopardalis Travassos, 1918; Pachysentis Meyer, 1931;
Nephridiorhynchus Meyer, 1931; Tchadorhynchus Troncy, 1970;
Neoncicola Schmidt, 1972; Multisentis Smales, 1997, Cucullanorhynchus
Amin, Van Ha and Heckmann, 2008 and Paraprosthenorchis Amin,
Van Ha and Heckmann, 2008 (SCHMIDT, 1972; NICKOL
& DUNAGAN, 1989; SMALES, 1997; AMIN et al., 2008).
According to Avila & Silva (2010), Oligacanthorhynchus is the
only member of the family known to parasitize lizards from the
genus Ameiva.

The cystacanths found in this study have six oblique rows with
eight hooks, each with three morphological types, for a total of
48 hooks in the proboscis. This trait differs from Oligacanthorhynchus,
which, according to Schmidt (1972), is characterized by six series
with six hooks each in the proboscis for a total of 36 hooks.

Among the genera of Family Oligacanthorhynchidae, the
cystacanths described here are most similar to the genus Pachysentis.
According to Machado-Filho (1940), representatives of this genus
have a proboscis with five to seven rows of five to eight hooks each,
of three morphological types, for a total of 30 to 48 hooks on the
proboscis. Within the genus Pachysentis, the cystacanths studied here
are similar to those found in Pachysentis lenti MACHADO-FILHO,
1940) and Pachysentis dollfusi (MACHADO-FILHO, 1940),
which have a total of 48 hooks on the proboscis.

The cystacanths from A. ameiva ameiva are similar to specimens
of P lenti due to the dimensions of the morphological traits of
the proboscis. Machado-Filho (1940) considered the proboscis
to be the best character for identifying P /enti, but other aspects,
such as the size of the testes and the bursa are also considered in
the literature to be important for defining the species. However,
the specimen studied here was a juvenile, it is not possible to
verify the identity.

According to Schmidt (1972), Family Oligacanthorhynchidae
has a difficult and confusing system for characterization, particularly
in the definition of its genera. Such difficulty arises because the
traits of the proboscis apparatus, such as the shape and positioning
of the hooks, are very similar between genera during the juvenile
stage. Schmidt (1972) also states that accurate identification
specimens of Oligacanthorhynchidae requires the analysis of traits
that are not yet evident in the juvenile stage, such as the location
of the testes and the shape of the trunk.

Conversely, Machado-Filho (1940) and Richardson (2005)
state that cystacanth genera in Family Oligacanthorhynchidae
can be identified easily through the morphological analysis and
morphometry of the proboscis and its hooks. These authors cite
that the structures of the proboscis are maintained (morphologically
and morphometrically) throughout cystacanth development to
the adult stage.

Elkins and Nickol (1983) characterized the forms of juvenile
Oligacanthorhynchidae by following an experimental infection
cycle induced in the laboratory from the juvenile to the adult stages.
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Figure 1. Taxonomic illustration of an Oligacanthorhynchidae cystacanth present in the visceral peritoneum of Ameiva ameiva ameiva. (A)
Overview of the body. Observe the well-developed proboscis, presence of proboscis receptacle and reproductive organsprimordia (Bar = 600 um);
(B) Schematic of one of the six series of eight proboscis hooks (Bar = 150pum); (C) Lateral view of the globular proboscis. Note the first two
large hooks at the apex of the proboscis, three medium-sized hooks and last three small hooks near the base of the proboscis. Cervix below
the series of hooks, followed by insertion of the proboscis retractor muscle (Bar = 100um); (D) Upper front view of the proboscis. Note the

helical arrangement of the first two rows of large hooks (Bar = 150um).

Obviously, experimental infections of cystacanth larvae collected
from scientific collections is impossible, and the process of fixing
the host specimens in formaldehyde impedes the characterization
of the larval stages, as well as the adults, of Acanthocephala fixed
in loco (it makes analysis difficult by inhibiting the eversion of
the proboscis).

Therefore, in light of the similarity between the genera within
Oligacanthorhynchidae and the insufficient number of specimens

found with exposed proboscises, we believe that the characterization
of the cystacanth larvae found in the visceral peritoneum of
A. ameiva ameiva from the MPEG Herpetology Collection is
impossible, despite their similarity with the genus Pachysentis.

To ensure accurate identification, we believe that live hosts
must be captured to obtain live cystacanths for morphological
identification, molecular characterization and, when possible,
experimental infection to obtain adult helminths.
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Figure 2. Scanning Electron Microscopy of an Oligacanthorhynchidae cystacanth proboscis found in the visceral peritoneum of Ameiva ameiva
ameiva. (A) Lateral view of the proboscis detailing the globular shape of the proboscis and the general arrangement of the hooks (Bar = 100um);
(B) Upper front view of the proboscis (Bar = 150pm); (C) Partial upper front view of two hooks from the first two rows of the proboscis (Bar
= 50um); (D) Detail of one of the hooks of the second row. Note the area of insertion of the hook in the proboscis (Bar = 50pum).

Several authors, including Goldberg et al. (1998) and
McAllister and Bursey (2007), also chose to only characterize
Oligacanthorhynchidae cystacanths found in the body cavity
of reptiles to the family level. Identification of cystacanths from
the Oligacanthorhynchidae in A. ameiva ameiva from FLONA
Caxiuani (Portel — PA) allowed us to confirm parasitism in these
lizards in eastern Amazonia.
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