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RESUMO.- [Hidatidose em preá (Galea spixii) no Nordeste 
do Brasil.] Echinococcus spp. são parasitos cestoides zoonóticos 
composto por oito espécies identificadas e um agrupamento 
genotípico (Echinococcus canadensis), causadores do 
complexo equinococose-hidatidose. Os principais hospedeiros 
intermediários são os bovinos, ovinos, caprinos, suínos e 
animais selvagens, como roedores. Objetiva-se caracterizar os 
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Echinococcus spp. are zoonotic cestode parasites made up of eight identified species and 
one genotypic grouping (Echinococcus canadensis), which cause the echinococcosis-hydatidosis 
complex. The main intermediate hosts are cattle, sheep, goats, pigs, and wild animals such as 
rodents. The aim is to characterize the epidemiological and anatomopathological aspects of the 
first infection report with the cestode Echinococcus sp. in a prey (Galea spixii) in northeastern 
Brazil. An adult female Spix’s yellow-toothed cavy (Galea spixii) was preyed upon by a captive-
bred bird (Parabuteo unicinctus) during falconry training in a closed forest located in the 
municipality of Livramento, Paraíba. The rodent was collected from predation, and during 
inspection, multiple cysts were observed covering organs in the abdominal and thoracic 
cavities. The rodent’s carcass was sent for necropsy. Macroscopically, it showed multiple 
traumas due to predation and an abdominal cavity with multiple hydatid cysts covering the 
omentum, liver, pancreas, thoracic cavity, and lungs. The cysts ranged from 2 to 10 mm in 
diameter, intact and occasionally collapsed, oval, well-delimited, randomly distributed, filled 
with translucent hydatid fluid, and visible white to yellowish structures. Organ fragments were 
fixed in 10% buffered formalin and then routinely processed. Histological sections of the liver, 
lung, pancreas, and omentum with cysts were selected and submitted to Masson’s trichrome 
(MT) and periodic acid-Schiff (PAS) for morphological characterization of the parasite and 
evaluation of the tissue architecture of the organs in wild rodents. Microscopically, viable 
and degenerated unilocular and multilocular cysts of varying sizes were observed in the liver, 
lung, pancreas, and omentum. The cysts were externally surrounded by a moderately thick 
adventitial layer of fibrous connective tissue and occasional neutrophils, lymphocytes, and 
macrophages, with parasite components in the center. The morphological characteristics 
of the parasite were compatible with a cestode belonging to the genus Echinococcus sp. On 
MT staining, areas of fibrosis were evident around the viable and degenerated cysts in the 
liver, pancreas, and lung, and the acellular and eosinophilic laminated layer was evident on 
PAS. Based on the epidemiological and anatomopathological findings associated with the 
morphological characteristics of the cestode Echinococcus sp., the diagnosis of hydatidosis 
in Spix’s yellow-toothed cavy was made. G. spixii should be considered intermediate hosts in 
the infection of Echinococcus sp. for domestic and wild canids and accidentally for humans.
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aspectos epidemiológicos e anatomopatológicos do primeiro 
relato de infecção do cestódeo Echinococcus sp. em um preá 
(Galea spixii) no Nordeste do Brasil. Um preá (G. spixii), fêmea, 
adulta, foi predado por ave de rapina criada em cativeiro 
(Parabuteo unicinctus) em treinamento de falcoaria em mata 
fechada localizada no município de Livramento, Paraíba. O 
roedor foi recolhido da predação e durante inspeção foram 
observados múltiplos cistos recobrindo órgãos em cavidade 
abdominal e torácica. A carcaça do roedor foi encaminhada 
para necropsia. Macroscopicamente, apresentava múltiplos 
traumas por predação e cavidade abdominal com múltiplos 
cistos hidáticos recobrindo omento, fígado, pâncreas, cavidade 
torácica e pulmão. Os cistos variavam de 2 a 10 mm de 
diâmetro, intactos e ocasionalmente colapsados, ovoides, 
bem delimitados, distribuídos aleatoriamente, preenchidos 
com líquido hidático translúcido e estruturas brancacentas a 
amareladas visíveis. Fragmentos de órgãos foram fixados em 
formalina a 10% tamponada e, posteriormente, processados 
rotineiramente para confecção de lâminas histopatológicas. 
Secções histológicas de fígado, pulmão, pâncreas e omento com 
cistos foram selecionadas e submetidas ao tricrômio de Masson 
(TM) e ácido periódico de Schiff (PAS) para caracterização 
morfológica do parasito e avaliação da arquitetura tecidual 
dos órgãos. Microscopicamente, foram observados cistos de 
tamanhos variados, uniloculares e multiloculares, viáveis e 
degenerados no fígado, pulmão, pâncreas, omento e pulmão. Os 
cistos eram circundados externamente pela camada adventícia 
moderadamente espessa composta por tecido conjuntivo 
fibroso e ocasionais neutrófilos, linfócitos e macrófagos, 
com componentes do parasito ao centro. As características 
morfológicas do parasito foram compatíveis com cestódeo 
pertencente ao gênero Echinococcus sp. Na coloração de TM, 
as áreas de fibrose foram evidenciadas circundando os cistos 
viáveis e degenerados em fígado, pâncreas e pulmão, e a camada 
laminada acelular e eosinofílica evidenciada no PAS. Com base 
nos achados epidemiológicos e anatomopatológicos, associados 
às características morfológicas do cestódeo Echinococcus 
sp., foi realizado o diagnóstico de hidatidose em preá. G. 
spixii devem ser considerados hospedeiros intermediários 
na infecção de Echinococcus sp. para canídeos domésticos e 
silvestres, e acidentalmente para humanos.

TERMOS DE INDEXAÇÃO: Cisto hidático, Echinococcus sp., hidatidose, 
roedor silvestre, zoonose. 

INTRODUCTION
The echinococcosis-hydatidosis complex is a zoonotic 
disease caused by parasites of the genus Echinococcus with 
cosmopolitan distribution and greater occurrence in temperate 
zones (Soares 2023). Echinococcus sp. are cestode parasites 
composed of eight identified species and one genotypic 
grouping (Echinococcus canadensis), transmitted in indirect 
predator-prey cycles involving domestic and wild animals 
(Romig et al. 2017). In humans, Echinococcus granulosus s.s 
and Echinococcus multilocularis accidentally cause cystic and 
alveolar echinococcosis (Shi et al. 2019), which is a potential 
public health threat (Deplazes et al. 2017).

Domestic dogs and wild carnivores are definitive hosts of 
Echinococcus sp. infection in the adult stage, while intermediates 
are affected by the larval metacestode stage (Schantz et al. 
2011) and are infected after ingesting parasite eggs released 

in the feces of carnivores (Nakao et al. 2013). Metacestodes 
reproduce asexually and develop the hydatid cyst, parasitizing 
visceral organs such as the liver and lungs in herbivores and 
omnivores (Thompson 2017). The main intermediate hosts 
are cattle, sheep, goats, and pigs (Schantz et al. 2011), and 
wild animals such as marsupials, hares, rabbits, monkeys, 
and rodents (Soares 2023).

Rodents are considered synanthropic animals susceptible 
to infection by pathogens and parasites with zoonotic risk 
(Studzinska et al. 2019). Hydatidosis in rodents is poorly 
reported, limited to isolated cases and studies of low occurrence 
in small and large rodents (Gardner et al. 2013, Umhang et 
al. 2013, Miller et al. 2016, Arrabal et al. 2017, Avcioglu et 
al. 2017, Studzinska et al. 2019). In Brazil, Echinococcus sp. 
infection has been reported in agouti (Dasyprocta leporina) 
(Zimmerman et al. 2009) and paca (Cuniculus paca) (Almeida 
et al. 2013, Bittencourt-Oliveira et al. 2018). There are no 
descriptions of Echinococcus sp. infection in Spix’s yellow-
toothed cavy (Galea spixii), so this study aimed to characterize 
the anatomopathological aspects of Echinococcus sp. infection 
in G. spixii in Northeast Brazil.

CASE REPORT
Ethical approval. The present study was conducted with 

tissues from the necropsied animal at the Animal Pathology 
Laboratory of the University Veterinary Hospital at the 
“Universidade Federal de Campina Grande” (HVU-UFCG), 
therefore, approval by the Animal Use Ethics Committee was 
not required.

An adult female Spix’s yellow-toothed cavy (Galea spixii 
Wagler, 1831) was preyed upon by a Harris’s hawk (Parabuteo 
unicinctus) during falconry training in a closed forest located 
in the municipality of Livramento, Paraíba (7° 22’ 26” South, 
36° 56’ 45” West). The rodent was collected from predation, 
and during inspection, it had good body condition (score 
3), and multiple cysts were observed covering organs in the 
abdominal and thoracic cavities. The rodent’s carcass was 
sent for necropsy.

Macroscopically, it showed multiple predation traumas with 
the absence of a right thoracic limb, subcutaneous hemorrhages, 
multiple rib fractures, and laceration of the intercostal muscles 
in the right lateral region. In the abdominal cavity, multiple 
hydatid cysts were observed covering the omentum (Fig. 1), 
the hepatic capsular surface (Fig. 2), and the pancreas. Cysts 
were also observed in the thoracic cavity and the left caudal 
lobe of the lung. The cysts ranged in diameter from 2 to 10 
mm, were intact and occasionally collapsed, oval, well-defined, 
and randomly distributed, filled with translucent hydatid fluid 
and visible white to yellowish structures.

Fragments of organs from the abdominal and thoracic 
cavities, central nervous system, and skin were fixed in 
10% buffered formalin and then routinely processed for 
histopathological evaluation using hematoxylin and eosin (HE). 
Histological sections of the liver, lung, pancreas, and omentum 
with cysts were subjected to histochemical techniques using 
Masson’s trichrome (MT) and periodic acid-Schiff (PAS) for 
morphological characterization of the parasite and evaluation 
of the tissue architecture of the organs.

Histological sections of the liver, lung, pancreas, and omentum 
showed cysts of varying sizes, unilocular and multilocular, 
viable and degenerated. The cysts were externally surrounded 
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by a moderately thick adventitial layer composed of fibrous 
connective tissue and occasional neutrophils, lymphocytes, 
and macrophages, with parasite components in the center. 
From the outermost portion towards the inside of the viable 
cysts, there was an acellular and eosinophilic laminated layer, 
evident in PAS, followed by a thin, eosinophilic, and poorly 
cellular germ layer (Fig. 3 and 4). In the center was hydatid 
sand made up of small and large protoscolices surrounded by 
a prolific capsule attached to the germ layer and membrane 
remnants. The protoscolices had small and large hooks, 
calcareous corpuscles, an integument, and no gastrointestinal 
tract (Fig. 5 and 6). The morphological characteristics of the 
parasite were compatible with a cestode belonging to the 
genus Echinococcus sp. 

In the degenerated cysts, there were remnants of eosinophilic 
amorphous membrane in the center surrounded by calcareous 
corpuscles, necrosis and absence of protoscolices. The viable 
and degenerated cysts in the liver and pancreas were limited 
to a connective tissue capsule with preserved parenchyma and 
slight centrilobular congestion (Fig. 7). The lung parenchyma 
showed degenerated cysts associated with edema and 
hemorrhage in alveolar spaces and bronchioles, congestion 
of alveolar septa, and macrophages with hemosiderin. MT 
staining showed areas of fibrosis surrounding the viable and 
degenerated cysts in the liver, pancreas, and lung (Fig. 8). 

DISCUSSION
Based on the anatomopathological findings observed in the 
multiple organs associated with the morphological characteristics 
of the cestode Echinococcus sp. (Gardiner & Poynton 1999, 
Panziera et al. 2020), the diagnosis of hydatidosis was made 
in the Spix’s yellow-toothed cavy (Galea spixii). Wild rodents 
infected with Echinococcus sp. have been detected in Brazil in 
agouti (Dasyprocta leporina) associated with Echinococcus 
oligarthrus infection (Zimmerman et al. 2009), and paca 
(Cuniculus paca) with Echinococcus vogeli (Almeida et al. 
2013, Bittencourt-Oliveira et al. 2018). Although this study 
did not determine the species of the genus Echinococcus sp., 

two species of E. oligarthrus and E. vogeli are commonly 
associated with infection in rodents and wild felids in South 
America and Asia (Gardner et al. 2013, Romig et al. 2017). 
Additionally, Echinococcus multilocularis has been identified 
in other rodent species in Europe (Umhang et al. 2013, Miller 
et al. 2016, Avcioglu et al. 2017, Studzinska et al. 2019) and 
should be considered as a differential in wild rodent infections. 

Animals affected by hydatid cysts usually show no clinical 
signs, and depending on the location and size of the cysts, 
they can cause necrosis and atrophy of the affected tissues, 
calcification, and secondary bacterial infections (Brunetti 
et al. 2010). In a study described by Thiele et al. (2023), a 
muskrat (Ondatra zibethicus) showed abdominal distension 
and multiple generalized cysts in the liver and abdominal cavity 
associated with apathy, which contributed to capture by the 
predator. Organs affected by hydatid cysts in intermediate 
hosts can cause functional alterations and general weakness 
of the organism, which can consequently favor predation 
(Arrabal et al. 2017). Although a bird of prey preyed on the 
rodent, it is not possible to confirm that the hydatid cysts 
contributed to the predation.

The macroscopic lesions identified in G. spixii were similar 
to those observed in other rodents diagnosed with hydatidosis 
(Miller et al. 2016, Avcioglu et al. 2017, Studzinska et al. 
2019). Histopathological examination is an essential tool for 
identifying parasitic lesions in tissues (Bittencourt-Oliveira et 
al. 2018) and is fundamental for the differential diagnosis of 
abscesses, calcifications, and neoplasms (Brunetti et al. 2010).

The findings of inflammation and fibrosis were mild to 
moderate. They differed from those of other authors (Almeida 
et al. 2013, Bittencourt-Oliveira et al. 2018, El Saftawy et al. 
2021), possibly related to the initial phase of the parasitosis or 
an efficient immune response in the individual. Hydatid cysts 
induce an inflammatory response in the host through secretory 
proteins and the concentration of calcium, phosphorus, and 
magnesium released from the calcareous corpuscles present 
in the parasite and through enzymes released from tissue cells 
undergoing apoptosis, degeneration, and necrosis (Meng et 
al. 2012, Profumo et al. 2014). Fibrosis occurs secondary to 

Fig. 1-2. Hydatidosis in Galea spixii. (1) Abdominal cavity with multiple hydatid cysts, intact and occasionally collapsed, ovoid, well delimited, 
covering the omentum, liver and pancreas (arrows). (2) Liver with capsular surface and multiple randomly distributed hydatid cysts. 
Inset: cysts filled with translucent hydatid fluid and visible white to yellowish structures, ranging from 2 to 10 mm in diameter.
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Fig. 3-8. Hydatidosis in Galea spixii. (3) Omentum. Hydatid cyst surrounded by adventitious layer (AL), followed by laminated layer (LL), 
germinal layer (GL) and 20 specimens of protoscolices (P). HE, obj. 10x. (4) Omentum. Acellular and strongly eosinophilic laminated 
layer (LL). PAS, obj. 40x. (5) Omentum. Small proboscis composed of small hook (GP), large hook (GG), calcareous corpuscles (CC), 
tegument (T) and absence of gastrointestinal tract. HE, obj. 40x. (6) Omentum. Hydatid cyst with large protoscolice composed of small 
hook (GP), large hook (GG), calcareous corpuscles (CC), tegument (T), proligerous capsule (PC) and absence of gastrointestinal tract. 
HE, obj. 10x. (7) Liver. Hydatid cyst containing protoescolice (P) surrounded by proligerous capsule (PC) and delimited by fibrosis (F), 
adjacent to hepatic parenchyma (HP) and Glisson’s capsule (G). HE, obj. 10x. (8) Lung. A degenerated cyst (DC) in the center surrounded 
by fibrous connective tissue strongly stained in blue (FC), partially replacing the lung parenchyma. MT, obj. 10x.
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the interaction of the cyst and vascular alterations with the 
tissue (Simonetto et al. 2015), best evidenced by Masson’s 
trichrome staining (El Saftawy et al. 2021). 

Spix’s yellow-toothed cavy is a species of rodent widely 
distributed in subtropical and temperate regions of South 
America (Guenther & Trillmich 2022), with a high prevalence in 
the Sertão region of Northeast Brazil (Queiroz et al. 2020). The 
hydatidosis diagnosed in this prey demonstrates the species’ 
participation as an intermediate host in the echinococcosis 
cycle for domestic and wild canids in the region.   

Wild rodents play an essential role in transmitting and 
signaling potentially zoonotic parasites (Duscher et al. 2015), 
as observed in this study. It is suggested that the consumption 
of meat from wild animals in Northeast Brazil (Oliveira et al. 
2017) may be a factor that contributes to the transmission of 
this parasitic disease in humans. The echinococcosis-hydatidosis 
complex in humans has been reported in all regions of Brazil 
(Lise et al. 2022). Monitoring and diagnosing emerging diseases 
in wild animals are means of epidemiological surveillance 
that contribute to understanding the prevalence of diseases 
and identifying reservoirs and infectious agents (Sanches & 
Lavín 2014). 

New species of Echinococcus could be identified during 
epidemiological investigations in wild animals (Thompson 
2017). Epidemiological studies aimed at the wild cycle with the 
detection of Echinococcus sp. are believed to have contributed 
to a better understanding of the parasite and the adoption of 
control measures for public health.

CONCLUSION
We conclude that hydatidosis occurs in Galea spixii in Northeast 
Brazil, and that this seems to be the first description of this 
species. Spix’s yellow-toothed cavy should be considered as 
intermediate hosts in the infection of Echinococcus sp. for 
domestic and wild canids and accidentally for humans.
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