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microcephalus (rudolphi, 1819) (acanthocephala:
oligacanthorhynchidae) in didelphis albiventris (lund,
184 1) (marsupialia: didelphidae) in Southeastern

Brazil

Abstract

Although acanthocephalan parasites were discovered many decades ago, very little
is known about their epidemiology, biology, pathogenicity and economic impact.
Didelphids (opossums) are primitive animals with opportunistic and synanthropic
habits, which have a predisposition to infectious endoparasites due to their omnivorous
eating habits. Two female specimens of Didelphis albiventris were necropsied at the
Wild Animal Screening Center (CETAS) of the Brazilian Institute of Environment
and Renewable Natural Resources (IBAMA) in the Municipality of Juiz de Fora, state
of Minas Gerais, Brazil. The macroscopic analysis revealed the presence of a single
acanthocephalan worm, 150.0mm long and 7.0mm wide, 98.0mm long and 4.0mm
wide, in the small intestine of each opossum. A parasitological analysis showed that
the worms had white, pleated, fusiform, spiral-shaped bodies with marked transverse
wrinkles, a proboscis broadly armed with six longitudinally arranged spiral rows of
six shallowly rooted hooks each, making a total of 36 hooks, all features compatible
with Oligacanthorhynchus microcephalus. To the best of our knowledge, this paper
offers the first report of natural infection of D. Albiventris by O. Microcephalus in the
state of Minas Gerais, in southeastern Brazil. However, new studies of the helminthic
fauna of marsupials are needed in order to further elucidate aspects pertaining to the
biological behavior of the parasites, and to estimate the prevalence and impact of these
infections in the wild
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Introduction

The first records of acanthocephalan parasites date back to the
early 18th century, but these parasites were not clearly distinguished
from other intestinal worms until 1771, when Kélreuter proposed the
name Acanthocephalus for a fish parasite."* So many decades later,
and despite the records of numerous species of acanthocephalan fauna
and a wide diversity of hosts, our knowledge about their biological
cycles, pathogenicity and economic impact is still very scanty.
Acanthocephala is a phylum of pseudocoelomate endoparasitic
worms, without a digestive tract, known as thorny-headed worms or
spiny-headed worms, which parasitize all groups of vertebrates and
some groups of invertebrates. These worms are characterized by the
presence of an invaginable proboscis, armed with hooks, which they
use to attach to their host.

Marsupials are primitive mammals found only in the Americas and
Australia. Among them is the genus Didelphis (Greek meaning “double
womb”), which is represented by three groups of opossums comprising
six known species, four of which are found in Brazil, namely: the
Neotropical black-eared opossums, D. marsupialis and D. Aurita, and
the white-eared opossums D. Imperfecta and D. Albiventris.>= The

latter species occurs only in South America and is common in Brazil.
Natural habitats of synanthropic animals such as D. Albiventris are
becoming progressively compromised, and although they live in
close proximity to humans in rural and urban environments, and have
an epidemiological potential for the transmission of enzootic and
zoonotic agents, their parasitic fauna have not yet been completely
established. Studies of the helminth parasites of opossums have been
limited mainly to the species D. Virginiana and D. Marsupialis.®

A study carried out in Argentina evaluated the taxonomic
composition and community structure of the parasites collected
from 42 individuals of D. Albiventris.” The results indicated that
the white-eared opossum is highly parasitized all year round
by nematodes, cestodes and acanthocephalans, the latter being
represented by Oligacanthorhynchus microcephalus (Rudolphi,
1819) Schmidt, 1972 [syns. Echinorhynchus microcephalus
Rudolphi, 1819; Echinorhynchus tortuosa Leidy, 1850; Hamanniella
microcephala (Rudolphi, 1819) Travassos, 1915; Hamanniella
tortuosa (Leidy, 1850) Van Cleave, 1924; Hamanniella
tumida (Van Cleave, 1947) Van Cleave, 1953; Oligacanthorhynchus
tortuosa (Leidy, 1850) Schmidt, 1972; Oligacanthorhynchus
tumida (Van Cleave, 1947) Schmidt, 1972; Travassosia tumida Van
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Cleave, 1947], a satellite species (least frequency) when compared with
other helminths such as Turgida turgida (nematode central species).
Opossums are opportunistic animals that can feed on a wide range of
foods in different environments, e.g., fruits, seeds, sprouts, insects,
mollusks, birds, amphibians, reptiles and even small mammals.?’
Their omnivorous diet can predispose opossums to infections by
endoparasites, whose intermediate hosts are small arthropods.
The millipede Narceus americanus was recently described as an
intermediate host of O. Microcephalus,' although it is reasonable to
assume that there are other as yet unknown intermediate hosts, since
the range of parasites significantly exceeds that of arthropods.

Although O. Microcephalus seems to be recorded frequently in
some American countries such as Mexico'""* and Argentina,”'®!7
there are only two records of infection in D. albiventris in Brazil, both
in the southern part of the country.'®!” No previous record exists of
didelphids naturally infected with O. Microcephalus in southeastern
Brazil.**22 The aim of this paper therefore is to offer the first report
of O. Microcephalus (Rudolphi, 1819) in D. albiventris (Lund, 1841)
captured in the state of Minas Gerais, Brazil.

Case presentation

Two female specimens of D. Albiventris were taken to theWild
Animal Screening Center of the Brazilian Institute of Environment and
Renewable Natural Resources (CETAS/IBAMA) in the Municipality
of Juiz de Fora, state of Minas Gerais, Brazil.

Case one

The animal was still alive but very weak; the clinical examination
revealed difficulties in feeding on solids, progressive weight loss
during maintenance with a pasty diet, and the presence of five pups
in the marsupial’s womb. The opossum died ten days after her arrival
and was necropsied at the Laboratory of Veterinary Pathology of the
Federal University of Juiz de Fora (UFJF). The macroscopic analysis
revealed an ulcerated cutaneous lesion of approximately 1.5cm in the
right temporomandibular region, the presence of multiple mandible
fractures and a palatal fracture, which could justify, in part, the clinical
signs of dysphagia, in addition to pubic ramus fracture. Furthermore,
there were focally extensive hematomas in the left lateral region
of the abdomen and marked edema in muscles of the femoral and
tibial regions. Taken together, the macroscopic findings suggest a
traumatic death probably resulting from being run over or from a fall.
Histopathological analyses did not reveal noteworthy findings that
could provide additional information. From the standpoint of parasites,
only helminths were visible, all recovered from the small intestine
and immediately transferred to sample bottles containing 10% neutral
buffered formalin, which were sent to the Laboratory of Veterinary
Parasitology of UFJF. The parasites were cleared with lactophenol,
after which important morphological parts of the parasites were
analyzed under light microscopy and stereoscopic microscopy.

The parasitological analysis revealed two distinct groups of
helminths, namely:

i. Nematoda — dozens of specimens of a single species of parasite
varying in length from 7.0 to 10.0mm and in width from 0.2 to
0.8mm;

ii. Acanthocephalus — a single specimen measuring 150.0mm in
length by 7.0mm in width. In summary and according to taxonomic
keys and descriptions by different authors,?¢ the morphological
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characteristics of the nematodes were consistent with Aspidodera
raillieti (Travassos, 1913) (Nematoda: Aspidoderidae), a
typical parasite of opossums in Brazil and other parts of the
Americas. 071820242638 The of specimen acanthocephalus had
a white, pleated, fusiform, spiral-shaped body with marked
transverse wrinkles, and a proboscis broadly armed with six
longitudinally arranged spiral rows, each with six shallowly
rooted hooks, making a total of 36 hooks, and a well-developed
muscular copulatory bursa, roughly orbicular, at the posterior
end, all characteristics compatible with a male specimen of O.
Microcephalus >"

Case Two

This animal was already dead upon arrival at CETAS; in fact,
it was in an advanced stage of putrefaction, making it impossible
to determine the cause of death. In this case too, a single male
acanthocephalan specimen was recovered from the same location
in the small intestinal, measuring 98.0 mm in length by 4.0mm
in width and exhibiting other morphological characteristics
similar to those described for O. Microcephalus. Parasitism of D.
Albiventris by O. Microcephalus has been reported in countries
neighboring Brazil, such as Paraguay®® and Argentina,”'%!7 based on
the analysis of 58 D. Albiventris specimens captured in the northeastern
region of the country. The literature records just two cases of D.
Albiventris naturally infected with O. Microcephalus in Brazil, both
of them in the south. One case occurred in the state of Rio Grande do
Sul,'" where a single specimen was recovered from the small intestine
of one of 30 marsupials (3.33%) that were examined. The other case,
which was reported in the state of Parana,'” was discovered during the
necropsy of nine specimens of D. Albiventris, but no information was
give about the prevalence of infection.

Brazil is divided geopolitically into five regions (North, Northeast,
Center-West, Southeast and South), with the Southeast standing out
as the country’s most developed region. So far, none of the studies
conducted in southeastern Brazil have found didelphids infected
with O. Microcephalus. No acanthocephalans were included among
ten species of helminths collected from 22 specimens of white-bellied
opossums captured in the region of Pampulha, state of Minas Gerais.®
An investigation of the biodiversity of intestinal parasites in wild
mammals from the reservoir of Jaguari, located in the municipality of
Vargem, state of Sdo Paulo, which involved the necropsy of four D.
Albiventris, and a coproparasitological analysis (sedimentation and
fluctuation methods) of eight specimens of D. Aurita came up with
the same findings.! Only nematodes were recovered from the D.
Aurita opossums captured in the Atlantic Forest in the state of Rio
de Janeiro.?® Seventeen specimens of D. Albiventris were necropsied
and 58 fecal samples of Didelphis spp. were analyzed from an urban
area and from riparian forest fragments in the Capivari River basin in
the municipality of Monte Mor, state of Sdo Paulo, but no evidence of
acanthocephalus infection was found.?

It was demonstrated that the prevalence value of O.
Microcephalus increased in spring, whereas mean intensities and
relative densities decreased.” Curiously, the host in Argentina was not
parasitized during autumn. As expected, these data suggest that the
dynamics of infection of O. Microcephalus is influenced by climate
conditions, which could explain the distribution of the parasite in
different regions of a country, especially in times of climate change
and in a country of continental dimensions such as Brazil. Moreover,
the presence of definitive hosts, the availability of intermediate hosts,
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competition between different parasites, among numerous other
factors, also determine the establishment of a parasite in a locality.
As far as the authors are aware, this paper offers the first report of
natural infection of D. Albiventris by O. Microcephalus in the state
of Minas Gerais, in southeastern Brazil, and also the third national
record of such infection. Further studies about the helminthic fauna
of marsupials are needed in order to help elucidate aspects related to
the biological behavior of these parasites, as well as to estimate the
prevalence and impact of these infections in the wild.
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