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Prosthenorchis elegans is an acanthocephalan intestinal parasite reported in neotro-
pical primates. Despite parasitism by P. elegans having already been described in wild
marmosets in the Brazilian Atlantic Forest, there are no reports of this infection in wild
Geoffroy’s marmoset (Callithrix geofroyi). The aim of this study is to report one case of P
elegans parasitism in a free-ranging C. geoffroyi from Brazilian Atlantic Forest in Espirito
Santo state, and characterize the pathological and parasitological findings of this infection.
One Geoffroy’s marmoset necropsied at the Vila Velha University’s Veterinary Patholo-
gy Laboratory presented intense chronic transmural ulcerative enteritis associated with
twenty cylindrical helminths present in the jejunum and ileum. We can conclude that pa-
rasitism by P. elegans occurs in free-ranging groups of Geoffroy’s marmosets. Its infection
produced severe intestinal lesions even in free-ranging marmoset and therefore is a threat
to this animal’s survival in wildlife and can have some impact on primate conservation in
the Brazilian Atlantic Forest.

INDEX TERMS: Prosthenorchis elegans, marmoset, Callithrix geoffroyi, neotropical prima-
tes, Acantocephala, parasitology, wild animals.

RESUMO.- [Caracterizacdo patoldgica e parasitologica
de Prosthenorchis elegans em Callithrix geoffroyi pri-
mate de vida livre da Mata Atlantica.] Prosthenorchis
elegans é um acantocéfalo intestinal descrito em primatas
neotropicais. Apesar do parasitismo por P. elegans ja ter
sido descrito de saguis da Mata Atlantica brasileira, ndo ha
relatos da infec¢do em saguis-da-cara-branca (Callithrix ge-
ofroyi) de vida livre. O objetivo deste estudo é relatar um
caso de parasitismo por P. elegans em um C. geoffroyi de
vida livre proveniente da Mata Atlantica brasileira no Esta-
do do Espirito Santo e caracterizar os achados patolégicos
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e parasitologicos dessa infec¢do. Um sagui-da-cara-branca
foi necropsiado no Laboratério de Patologia Veterinaria
da Universidade de Vila Velha, onde foi observada intensa
enterite ulcerativa transmural cronica associada a vinte
helmintos cilindricos presentes no jejuno e ileo. Conclui-se
que o parasitismo por P. elegans ocorre em grupos livres
de saguis-da-cara-branca e a sua infecgdo leva a lesdes in-
testinais graves; portanto, este parasita pode prejudicar a
sobrevivéncia deste animal na vida selvagem e pode ter al-
gum impacto na conservagdo de primatas na Mata Atlantica
brasileira.

TERMOS DE INDEXAGAO: Prosthenorchis elegans, Callithrix geo-
ffroyi, primatas neotropicais, acantocéfala, parasitologia, animais
selvagens.

INTRODUCTION

The Geoffroy’s marmoset (Callithrix geoffroyi) occurs ori-
ginally in the Atlantic Forest of Espirito Santo, extending
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from southeast of Bahia to southeastern region of Minas
Gerais state. As in other marmosets, their diet consists
mainly of gum, fruit, insects and small vertebrates (Passa-
mani & Rylands 2000).

Prosthenorchis elegans is an acanthocephalan intestinal
parasite reported in neotropical primates, such as captive
C. geoffroyi (Melo 2004), captive and wild Leontopithecus
rosalia (Pissinatti et al. 2007, Sales et al. 2010), captive
and wild Leontopithecus chrysomelas (Pissinatti et al. 2007,
Catenacci et al. 2016), captive L. chrysopygus (Pissinatti et
al. 2007), captive L. caissara (Pissinatti et al. 2007), wild
Callicebus cupreus (Miiller et al., 2010), wild C. penicillata
(Sales et al. 2010), wild C. jacchus (Sales et al. 2010), wild
hybrids of Callithix sp. (Tavela et al. 2013), wild Cebus albi-
frons (Falla et al. 2015), wild Saguinus leucopus (Falla et al.
2015); captive S. mystax (Chen et al. 2000) and wild C. kuhlii
(Catenacci et al. 2016). It is highly pathogenic, and identi-
fied as one of the major causes of death of neotropical pri-
mates in captivity (Pissinatti etal. 2007, Miiller et al. 2010).

Primates, definitive hosts, are infected by eating cockro-
aches and beetles (e.g., Blattodea and Coleoptera), inter-
mediate hosts, containing the larvae (Bowman 2010). Both
the chronic and acute disease has been described in prima-
tes. Chronic evolution is characterized by watery diarrhea
for several months, with weakness and progressive weight
loss. The acute disease occurs when there is a perforation
of the intestinal wall by the parasite’s proboscis leading to
bacterial peritonitis and sepsis (Pissinatti et al. 2007, Bow-
man 2010, Miiller et al. 2010).

Although parasitism by P elegans has already been
described in other species of wild marmosets in the Bra-
zilian Atlantic Forest (Sales et al. 2010, Tavela et al. 2013;
Catenacci et al. 2016), there are no study of the helmintic
fauna from free-ranging groups of Geoffroy’s marmoset. In
one single study regarding helmintic fauna of this species
in captivity coming from animal illegal trafficking, Melo
(2004) reports the presence of P. elegans in less than 4%
(2/52) of these animals. Therefore, this study aims to re-
port a case of P. elegans parasitism in a free-ranging C. ge-
offroyi from Brazilian Atlantic Forest, and characterize the
pathological and parasitological findings of its infection.

MATERIALS AND METHODS

An adult Geoffroy’s marmoset weighing 300g was send to the Vila
Velha University’s Veterinary Hospital (Hvet-UVV), after been at-
tacked by a dog. Physical exam revealed perforations in the chest
and dyspnea. However, the animal died before any treatment
could be implemented and was sent directly to necropsy.

For histopathological evaluation, organ fragments were col-
lected and fixed in 10% buffered formaldehyde solution for sub-
sequent routine histological processing. All parasites were col-
lected and also fixed in 10% buffered formaldehyde solution for
histopathological processing and for parasitological analysis. Pa-
rasites were described morphologically for taxonomy according
to Machado-Filho (1950).

RESULTS

At necropsy of the Geoffroy’s marmoset were found, trau-
ma lesions secondary to the dog attack were represented

by complete perforation through the skin and intercostal
muscle into the thoracic cavity, of about 0.4cm in diameter
associated with extensive subcutaneous hemorrhage and
edema. There was moderate amount of bloody fluid in the
thoracic and peritoneal cavities (Fig.1). The lung was diffu-
sively blackened, hypocrepitant with moderate amount of
bloody fluid flowing when cut and in the trachea, multifo-
cal ecchymotic areas in the stomach and intestinal serosa,
along with small lacerations in liver.

The small intestine was distended in jejunum and ileum
with the presence of yellowish, soft and circular multifocal
transmural nodules with approximately 0.5 cm in diame-

Fig.1 Severe hemorrhagic edema in the subcutaneous tissue with
chest perforation (arrow head) and moderate amount of bloo-
dy fluid in peritoneal cavity (arrow) of Geoffroy’s marmoset.

Fig.2. (a) Jejunum and ileum of Geoffroy’s marmoset. Large
amount of cylindrical parasites adhered to the intestinal mu-
cosa and in the serosa yellowish nodules are observed (arrow
head). In the left corner image, the detail of the proboscis
(arrow) can be observed with its aspect similar to a crown,
characteristic for Prosthenorchis elegans. (b) lleum, the region
where the parasite adheres to the intestinal mucosa resulting
in moderate inflammatory infiltrate (arrow) can be observed,
and large areas of fibroblast proliferation and myxoid matrix
(*). HE, obj.40x. (c) Middle third transversal cut of a female P
elegans with identification of internal structures such as ou-
ter plasma membrane (Ext. PM), hypodermis (Hp), gaps (Lc),
the muscle layers (Msc), the pseudocoelom (Pc) and free eggs
in the pseudocoelom. HE, obj.40x.
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ter. The jejunum and ileum showed thickened mucosa and
inside the lumen there were a large number of cylindrical
parasites, with about 2 to 3cm in length, adhered by pro-
boscis to the intestinal mucosa associated with the trans-
mural nodules (Fig.2a).

Microscopically, in lamina propria of jejunum and ileum,
there was a diffuse moderate inflammatory infiltrate, pre-
dominantly histiocytic and neutrophilic, which in multi-
ple foci extended into the submucosa, where a moderate
amount of eosinophils was also observed. In the areas of
parasite adhesion to the intestinal mucosa (Fig.2b), large
areas of ulceration were seen in the mucosa, lamina pro-
pria and submucosa. The double muscle layer was replaced
by a marked proliferation of fibroblasts and collagen, asso-
ciated with moderate amounts of neutrophils, eosinophils
and neovascularization. Deep in the muscular layer, around
the region where the proboscis was attached, the tissue
was loosely arranged, rich in fusiform to stellate cells, im-
mersed in an amphophilic matrix, forming a myxomatous
protuberance limited by serosa.

The liver had a moderate multifocal to coalescent
centrolobular vacuolar degeneration associated with a
mild multifocal neutrophilic infiltrate and multiple foci
of hemorrhages. Extensive areas of hemorrhage in pul-
monary parenchyma have also been observed, often with
erythrocytes filling the alveoli complete.

The parasites collected and observed in transversal sec-
tions by histopathological examination showed no body ca-
vity or digestive tract, however they did present a thick hy-
podermis filled with gaps, with a double muscle layer right
below (longitudinal and circular), followed by a pseudoco-
elom, with a large number of developing eggs immersed in
a serous fluid (Fig.2c).

A total of 20 parasites were present, twelve males and
eight females. Females were generally larger than ma-
les and were 30.75mm (26-36mm) long with 2.55mm
(2-3mm) maximum diameter. Males were 25.3mm (22-
31mm) long with 2.08mm (1.5-4mm) maximum diameter.
The proboscis consisted of 06 layers, each with 06 hooks
arranged in oblique series (Fig.3a) and is possible to obser-
ve a collar between the proboscis and the body. The eggs
were oval, non-operculate, containing three envelopes and

1

—

| S &%:Q

Fig.3. (@) Prosthenorchis elegans. Proboscis with hooks (arrow),
connected to the body by a collar formed by the folds of the
outer envelope. Obj.40x. (b) Eggs. Scale bar = 70pum.
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the outer envelope was rugous (Fig. 3b). This morphology
is characteristic of Prosthenorchis elegans (Machado-Filho
1950).

DISCUSSION

The literature describes two species of the genus Prosthe-
norchis parasitizing non-human primates: P, elegans and P
spirula (Pissinatti et al. 2007, Parr et al. 2013). To differen-
tiate these two species it is necessary to examine the adult
parasite about the arrangement and quantity of hooks on
the proboscis (Machado-Filho 1950, Miiller 2007), and the
presence of a collar between the proboscis and the body in
P, elegans (Machado Filho 1950).

Only the observation of the eggs in the feces is not su-
fficient to identify the species and the genus, since the ma-
jority of the eggs of the phylum Acanthocephala, phylum
which belongs the P, elegans, are morphologically indistin-
guishable (Machado Filho 1950, Baker 2008). Therefore,
parasitological examination of feces is a poorly accurate te-
chnique in the diagnosis of this parasite (Falla et al. 2015),
which makes post-mortem diagnosis, through necropsies,
an important tool for collecting data on the epidemiology
of this infection.

The animal in the present case developed severe chronic
transmural ulcerative enteritis caused by P, elegans. Similar
lesions have been described in other primates (Pissinatti et
al. 2007, Miiller et al. 2010, Catenacci et al. 2016). However,
in this case, besides the fibrous tissue layer adjacent to the
parasite adhesion spot, described in previous studies (Pis-
sinatti et al. 2007, Miiller et al. 2010), the nodules present
in these regions consisted predominantly of loosely tissue.
This feature can be a predisposing factor for perforation of
the intestinal wall by the parasite with abdominal cavity in-
vasion resulting in peritonitis and sepsis reported in some
cases (Melo 2004, Pissinatti et al. 2007, Bowman 2010, Ca-
tenacci et al. 2016).

The marmoset ultimately died due to respiratory failure
caused by pulmonary hemorrhage and pneumothorax se-
condary to the chest perforation, associated with the hypo-
volemia due to internal bleeding from trauma. Microscopic
changes in liver and lung corroborate with this diagnosis.
However, is probable that the chronic intestinal disease
contributed to the animal’s vulnerability and greater sus-
ceptibility to dog attacks, since infected animals develop
debilitating clinical signs such as weakness and abdominal
pain (Pissinatti et al. 2007, Bowman 2010).

Also, the occurrence of ulcers and diffuse enteritis cau-
sed in chronic infection by P. elegans could reduce the di-
gestive function of the intestine and the barrier functions
against pathogens and toxins, leading to a malnutrition
condition and a deficit in the organism’s mechanisms de-
fence (Miiller 2007, Monteiro et al. 2010). Monteiro et al.
(2010) also describe a significantly correlation between
Prosthenorchis sp. infection and lower cholesterol levels,
due to interference of nutrient assimilation by the intestine
or to the parasite’s use of the cholesterol.

In captive animals P. elegans quickly disseminates in
the colonies due to the administration of their intermedia-
te hosts, cockroaches and certain beetles as a dietary item
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(Pissinatti et al. 2007, Bowman 2010). In wildlife, these
insects are also part of the callitrichids diet, especially
when these animals inhabit peri-urban and anthropic en-
vironments, which is the case of the Geofroy’s marmosets
in the state of Espirito Santo (Passamani & Rylands 2000).
Wenz et al. (2010), observed a direct correlation between
the increase of callitrichids (Saguinus fuscicollis and Sagui-
nus mystax) from the rainforest of the Peruvian lowlands
infected with P elegans and the proximity to anthropic
environments. Despite the wide distribution of Prosther-
norchis spp. in free-living populations, when compared to
captive species, it appears to be less harmful, often being
an accidental finding during necropsy (Soto-Calderén et al.
2016).

The accelerated process of habitat fragmentation in-
creases the exposure and susceptibility of wildlife fauna
to parasites, since they modify important factors in pa-
rasite ecology, such as: hosts population density incre-
ment, food supply reduction, and increment in intra and
interspecific interaction (Bowman 2010). The Atlantic
Forest has lost more than 80% of its total coverage and
is still considered one of the 34 biodiversity hotspots in
the world (Ribeiro et al. 2009), being a birthplace to many
neotropical primate species (IUCN 2015). Despite having
a stable population until 2016 and not being considered
threatened of extintion, the Geoffroy’s marmoset shares
its habitat with vulnerable primate species, such as the
Atlantic Titi (Callicebus personatus) (IUCN 2015), facili-
tating the dissemination of the parasite into endangered
species environment.

It is worth emphasizing that non-human primates are
the alert for immediate risks of contamination in public
health, since these animals are known as hosts and reser-
voirs of zoonoses (Verona 2008). Exemplifying this fact,
the literature is vast in mentioning that the genus Calli-
thrix, like other non-primates behave like sentinels for
a range of zoonosis such as, in the present context, the
yellow fever (Rocha et al., 1987). Thus, the authors of this
work could not fail to discuss the correct description of pa-
rasites found in these animals and even validate that the
reports are scarce.

The prevalence and abundance of parasites are factors
that affect species conservation (Catenacci et al. 2016) and
documenting the diversity of parasites in a free-living po-
pulation is an important part of monitoring the health sta-
tus of this species and the environment in which it lives (Al-
tizer et al. 2003). Due to this fact, the study and knowledge
of wild C. geofroyi parasites in Espirito Santo may collabo-
rate in the future for the construction of an epidemiological
profile of the environmental health.

Thus, the authors of the present study affirm that the
present study is relevant behaving as an investigative re-
source, associating the parasitological research with the
importance of the pathological changes (Deem et al. 2005).
Acting as a possible environmental indicator of the popu-
lation fragility of C. geofroyi, the report of the occurrence
of P elegans in these animals may prove to be an important
tool for the diagnosis of clinical disease in endangered spe-
cies.
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