International Journal for Parasitology: Parasites and Wildlife 5 (2016) 254—257

International Journal for Parasitology:

journal homepage: www.elsevier.com/locate/ijppaw

Contents lists available at ScienceDirect

Parasites and Wildlife

Current opinion

Intestinal parasites of Tolypeutes matacus, the most frequently
consumed armadillo in the Chaco region

@ CrossMark

T.A. Rios’, M.C. Ezquiaga, A.M. Abba, G.T. Navone

Centro de Estudios Parasitologicos y de Vectores, CONICET, UNLP, Boulevard 120 s/n entre 60 y 64, 1900, La Plata, Argentina

ARTICLE INFO

Article history:

Received 23 June 2016
Received in revised form
1 August 2016

Accepted 3 August 2016

Keywords:
Argentinean Chaco
Zoonosis
Xenarthra
Helminths

ABSTRACT

The southern three-banded armadillo Tolypeutes matacus (Desmarest, 1804) is distributed from eastern
Bolivia, south-west Brazil, the Gran Chaco of Paraguay and Argentina, and lives in areas with dry
vegetation. This armadillo is one of the most frequently consumed species by people in this area. The
objective of this work was test for zoonotic species among helminths in 12 intestinal tracts of T. matacus
in a locality from the Argentinean Chaco (Chamical, La Rioja province). The parasites were studied with
conventional parasite morphology and morphometrics, and prevalence, mean intensity and mean
abundance were calculated for each species encountered. In the small intestine, seven species of nem-
atodes and two species of cestodes were identified. In the large intestine, two species of nematodes were
recorded. We did not find zoonotic species but have added new host records. This study in the Chaco
region thus contributes to growing knowledge of the parasite fauna associated with armadillo species in
this region.

© 2016 The Authors. Published by Elsevier Ltd on behalf of Australian Society for Parasitology. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Some zoonotic infections cause disease in wildlife hosts, while
many others exist “silently” in wildlife species as infections which
are not apparent (Schwabe, 1969). This reflects a long evolutionary
history of adaptation and the development of a balanced host-
parasite relationship (Thompson, 2013). When such zoonoses
infect humans it is usually as a consequence of human influence or
activity (anthropogenic); this may be passive, as a result of poverty
and other socioeconomic factors (e.g. Chagas disease), or may stem
from activities such as recreational or subsistence hunting, which
increase the risk of zoonotic transmission (Thompson, 2013).

The southern three banded armadillo Tolypeutes matacus (Des-
marest, 1804) is distributed from Eastern Bolivia, south-western
Brazil, south through the Gran Chaco of Paraguay, to central
Argentina (Noss et al., 2014). In addition to its regional significance,
this species is also of global interest because it is held in at least 113
zoos in Asia, Europe, North America and South America
(International Species Information System, 2016). In contrast to
other armadillos it does not have subterranean habits, using
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burrows abandoned by other species or hiding in dense vegetation
(Redford and Eisenberg, 1992; Cuéllar, 2002; Noss, 2013). When
individuals of this species are threatened, they can roll their body
into a ball, an exclusive feature of the genus Tolypeutes (Meritt,
2008). Tolypeutes matacus is omnivorous, feeding mainly on in-
vertebrates and to a lesser extent plant material, mainly fruits; the
prevalence of each diet item is seasonal, so it is considered an
insectivorous opportunist (Bolkovic et al., 1995; Cuéllar, 2008).

The IUCN lists T. matacus as Near Threatened because wide-
spread habitat loss through much of its range and exploitation for
food have caused significant decline (Noss et al., 2014). Further-
more, T. matacus has a slow reproduction rate; females give birth
annually to a single young per litter (Noss et al., 2014).

The relationship between humans and xenarthrans dates back
to ancient times, as indicated in early records of consumption and
use by Native Americans and colonizers (Martinez and Gutierrez,
2004). Currently, T. matacus is consumed daily by people in all re-
gions of South America (Cuéllar, 2000; Ojeda et al., 2002; Altrichter,
2006; Richard and Contreras Zapata, 2010). In the Argentinean
Chaco, this armadillo is one of the most frequently consumed wild
species (Altrichter, 2006). It is also used for other purposes,
including as a pet, and its carapace, tail and skull are used as or-
naments, knife handles, key chains, trophies (Altrichter, 2006;
Richard and Contreras Zapata, 2010). In Bolivia it is the second-
most hunted armadillo species by the Izoceno indigenous group
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(Cuéllar, 2000). Alves and Rosa (2007a) mention the use of the tail
of Tolypeutes sp. to treat earache in the northeast Brazilian, and,
according to street traders, the fat of the animal is consumed as a
tea for diarrhea, headaches and asthma, or is rubbed onto inflamed
areas as an ointment (Alves and Rosa, 2007b).

Studies in some localities from Paraguay, Bolivia and Argentina
have reported the presence of several species of endoparasites in
T. matacus, including nematodes, cestodes and acanthocephalans,
some of them with known zoonotic importance (Table 1).

In view of the risks of parasites transmission associated with
consumption and other uses of armadillos, the aim of this work was
to test for zoonotic species by analyzing the composition and dis-
tribution of helminths in the intestinal tract of T. matacus in the
department of Chamical, province of La Rioja, Argentina.

2. Materials and methods

This work was conducted in the department of Chamical,
province of La Rioja, Argentina (30°21’ S, 66°18’ W). This area be-
longs to the Arid Chaco and it is characterized by an average tem-
perature of 19.7 °C, total annual rainfall of 448.8 mm (Servicio
Meteorologico Nacional, 2015), saline soils and forests of
quebracho (Schinopsis sp.) and algarrobo (Prosopis sp.) (Morello
et al., 2009).

The intestinal tracts of 12 individuals of T. matacus were

examined. Five males, three females and four unsexed individuals
were collected in 2006 and 2009 as part of a project of the Uni-
versidad Nacional de La Rioja (Sede Chamical) and donated to us by
T. Rogel and A. Agiiero (Transit guide No 000057—000058, 10 July
2009, see also Rogel et al., 2005). The intestines were fixed in a 10%
formaldehyde solution and measured and dissected in the labora-
tory. Each was divided into two parts: the small intestine, which was
further divided into ten segments of equal length, and the cecum
and large intestine, which were examined in a single section. In-
testinal contents were analyzed under stereoscopic binocular mi-
croscope (Olympus SZ61). Nematodes were preserved in 70%
ethanol, cleared in lactophenol and mounted on a slide under a
cover slip. Cestodes were stained with hydrochloric carmine, dehy-
drated in a series of ethanol solutions of increasing concentration,
cleared with eugenol and mounted with Canada balsam on a slide
under a cover slip. Both types of helminths were examined using an
Olympus BX51 compound microscope (Olympus Corporation, Tokyo,
Japan) equipped with camera lucida. CellSens v1.11 (Olympus) image
analyzer software was used to take corresponding morphometric
measurements for identification (X40-X600). Helminths were
identified using the keys, descriptions and accounts of Navone and
Lombardero (1980), Navone (1986, 1987, 1998), Anderson et al.
(2009), Hoppe et al. (2009), Navone et al. (2010), and Ezquiaga and
Navone (2013). Prevalence (P), mean intensity (MI) and mean
abundance (MA) were calculated based on Bush et al. (1997).

Table 1
Previous records, descriptors and new records of parasites of Tolypeutes matacus from Chamical, La Rioja, Argentina.
Helminth species P-MI — MA Reference
Nematoda
PAscarids Deem et al., 2009
Aspidodera fasciata (Aspidoderidae) 92%; 30(3—78); 27.5(0—78)  This study
Aspidodera scoleciformis (Aspidoderidae) 92%; 136(20—441); 125(0 Navone, 1990; Suare et al., 1997; Suare et al., 1998, Monferran and Silverio Reyes, 2014;
—441) This study
Aspidodera sp. (Aspidoderidae) Deem et al., 2009
“Cyclobulura superinae (Subuluridae) 8%; 1(1); 0.1(0—1) This study
“Delicata ransomi (Molineidae) 33%; 28(2—96); 9(0—96) This study

Delicata sp. (Molineidae)
bDirofilaria immitis (Onchocercidae)
Heterakidae

Leipernema sp. (Strongyloididae)

Macielia elongata (Molineidae) 8%; 16(16); 1(0—16)

Suare et al., 1997
Deem et al., 2009
Deem et al., 2009
Suare et al.,, 1997
Navone, 1990; Suare et al., 1997; Suare et al., 1998; Monferran and Silverio Reyes, 2014;

This study

Macielia sp. (Molineidae)
Mazzia bialata (Spirocercidae)

Moennigia virilis (Molineidae) 100%; 388(1—3592); 388(1

—3592)
Orihelia anticlava (Onchocercidae)
POxyurids
Pterygodermatites chaetophracti (Rictulariidae) 92%; 4.5(1—11); 4.2(0—11)
Pterygodermatites sp. (Rictulariidae) 75%; 5.2(1—15); 3.9(0—15)
Rhabditoidea

bStrongyloides sp. (Strongyloididae)

bStrongylus sp.(Strongylidae)

Trichohelix sp. (Molineidae)

“Trichohelix tuberculata (Molineidae) 17%; 9(1—-17); 1.5(0—17)

Trichostrongylidae

PTrichuris sp. (Trichuridae)

Cestoda

“Mathevotaenia cf. argentinensis 25%; 11(1-32); 3(0—32)
(Anoplocephalidae)

Mathevotaenia matacus (Anoplocephalidae)

Mathevotaenia sp. (Anoplocephalidae) 25%; 2(1—4); 0.5(0—4)

Acanthocephala

Oligacanthorhynchus carinii
(Oligacanthorhynchidae)

Travassosia sp. (Oligacanthorhynchidae)

Suare et al., 1997
Navone, 1990
Navone, 1990; Suare et al., 1997; Suare et al., 1998; This study

Notarnicola and Navone, 2003

Suare et al., 1998, Deem et al., 2009

Navone, 1990; Suare et al., 1997; Suare et al., 1998; This study
Monferran and Silverio Reyes, 2014; This study

Suare et al., 1998

Deem et al., 2009

Deem et al., 2009

Deem et al., 2009; Monferran and Silverio Reyes, 2014
This study

Deem et al., 2009

Deem et al., 2009

This study

Navone, 1990; Suare et al., 1997
Suare et al., 1998; This study

Smales, 2007

Navone, 1990; Suare et al., 1997

P: Prevalence; MI: Mean Intensity (Range); MA: Mean Abundance (Range).
2 New host records.
b Pparasites with known zoonotic importance.
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