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Abstract

Over recent decades, diseases have been shown to be important causes of extinctions among wild species. Greater 
emphasis has been given to diseases transmitted by domestic animals, which have been increasing in numbers in natural 
areas, along with human populations. This study had the aim of investigating the presence of intestinal helminths in 
wild canids (maned wolf, Chrysocyon brachyurus, and crab-eating fox, Cerdocyon thous) in the Serra do Cipó National 
Park (43-44° W and 19-20° S) and endo and ectoparasites of domestic dogs in the Morro da Pedreira Environmental 
Protection Area (an area surrounding the National Park). The Serra do Cipó is located in the state of Minas Gerais, Brazil. 
Among the enteroparasites found in domestic and wild canids, the following taxons were identified: Ancylostomidae, 
Trichuridae, Toxocara  sp., Spirocerca  sp., Physaloptera  sp., Strongyloides  sp., Cestoda, Dipylidium caninum, 
Diphyllobothriidae, Hymenolepidae, Anoplocephalidae, Trematoda, Acanthocephala and Isospora sp. Domestic dogs 
were positive for leishmaniasis and Babesia canis in serological tests. Among the ectoparasites, Rhipicephalus sanguineus, 
Amblyomma cajennense and Ctenocephalides felis felis were observed in domestic dogs. Variations in the chaetotaxy of the 
meta-episternum and posterior tibia were observed in some specimens of C. felis felis.
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Resumo

Nas últimas décadas, as doenças têm sido apontadas como importantes causas de extinção de espécies silvestres. 
Maior ênfase tem sido dada às doenças transmitidas por animais domésticos que crescem em número, bem como as 
populações humanas, em áreas naturais. O presente estudo objetivou verificar a presença de helmintos intestinais de 
canídeos silvestres (lobo-guará - Chrysocyon brachyurus e cachorro-do-mato - Cerdocyon thous) do Parque Nacional da 
Serra do Cipó (43-44° W e 19-20° S) e endo e ectoparasitos de cães domésticos da Área de Proteção Ambiental Morro 
da Pedreira (entorno do Parque Nacional). A Serra do Cipó está localizada no Estado de Minas Gerais, Brasil. Entre 
os enteroparasitos encontrados em canídeos domésticos e silvestres, os táxons seguintes, Ancylostomidae, Trichuridae, 
Toxocara  sp., Spirocerca  sp., Physaloptera  sp., Strongyloides  sp., Cestoda, Dipylidium caninum, Diphyllobothriidae, 
Hymenolepidae, Anoplocephalidae, Trematoda, Acanthocephala e Isospora  sp. foram identificados. Cães domésticos 
foram positivos para leishmaniose e Babesia canis nos testes sorológicos. Entre os ectoparasitos, Rhipicephalus sanguineus, 
Amblyomma cajennense, Ctenocephalides felis felis foram observados em cães domésticos. Variações na quetotaxia do 
metepisterno e tíbia posterior foram observados em alguns espécimes de C. felis felis.
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Introduction
Over recent decades, diseases have been shown to be important 

causes of extinctions among wild species. Greater emphasis has 
been given to diseases transmitted by domestic animals, which 
have been increasing in numbers in natural areas, along with 
human populations.

With regard to conservation of carnivores, diseases are 
particularly important since many species or populations are 
already severely threatened due to loss and fragmentation of 
habitats, hunting and traffic (MURRAY et al. 1999).

Serra do Cipó National Park and Morro da Pedreira 
Environmental Protected Area (EPA) form a home for populations 
of three wild canids: the maned wolf (Chrysocyon brachyurus), 
hoary fox (Lycalopex vetulus) and crab-eating fox (Cerdocyon 
thous) (CÂMARA; MURTA, 2003). They also form a home for 
human communities consisting of owners of domestic animals, 
including dogs. Concerning the threat of extinction, C. thous is 
not endangered but C. brachyurus is regarded as close to being 
threatened. In relation to L. vetulus, the data available is too poor 
to be able to assess its risk of extinction (SILLERO-ZUBIRI et al., 
2004).

In a study carried out in this region, Curi (2005) reported 
that helminths like Acanthocephala, Trematoda, Ancylostomidae, 
Trichuridae, Hymenolepidae, Physaloptera, Toxocara, Spirometra 
and Platynosomum were present in the feces of wild canids. 
Positive serological tests for Leishmania sp., both in domestic and 
in wild canids, have also been reported, as well as the presence of 
ectoparasites like fleas and ticks of the genus Ctenocephalides and 
genus Amblyomma in wild canids.

Since both the National Park and the EPA are fragmented 
areas, and domestic animals are present within their limits, this 
study aimed to investigate occurrences of endo and ectoparasites in 
dogs belonging to residents of the region, and also gastrointestinal 
helminths in wild canids that form part of the fauna of the park.

Materials and Methods
This study was conducted in the Serra do Cipó National 

Park and the Morro da Pedreira EPA, in three rural districts of 
Jaboticatubas, between January 2006 and October 2007. The Serra 
do Cipó National Park has an area of approximately 33,800 ha 
within a perimeter of 154 km, while the Morro da Pedreira EPA 
has an area of 66,200 ha within a perimeter of 400 km. Both areas 
are located in the central portion of the state of Minas Gerais, in 
the southern part of the Espinhaço mountain range (Figure 1).

Through stimulation of the rectum, feces were obtained from 
45 dogs belonging to people living in the surrounding areas. This 
material was then packed in plastic bags and taken for examination. 
The methods used for finding parasites in the samples were 
sedimentation (HOFFMAN et al., 1934), floatation in saturated 
sodium chloride solution (WILLIS, 1921) and formalin-ether 
centrifugation (RITCHIE, 1948). Morphometric analysis and 
identification of parasites were done under an optical microscope.

Necropsies were performed on seven dogs donated by local 
residents. In order to deal with the dogs, xylazine (Kensol®; 
1.1 to 2.2 mg/kg) and ketamine (Vetanarcol®; 10 mg/kg were 
administered intramuscularly as a preanesthetic. The animals were 

then sacrificed by means of an intravenous overdose of sodium 
thiopental (Thiopentax®).

The nematodes collected from the necropsy were fixed in 10% 
formalin at 60 °C and then placed between a slide and coverslip 
and cleared in lactophenol for identification.

The cestodes were stretched out on glass plates and placed under 
compression between the plates with a 10% formalin solution. 
Alum acetocarmine staining was applied and the specimens were 
cleared in creosote.

The helminths were identified by means of optical microscopy 
(SKRJABIN, 1969; YAMAGUTI, 1961, 1963).

Five milliliters of blood were collected from 56 dogs through 
puncturing the cephalic or external jugular vein. The samples 
were centrifuged to obtain serum, which was frozen at –20 °C. To 
detect antibodies to Babesia canis and Leishmania sp., the technique 
used was the indirect immunofluorescence test (IFAT). To detect 
antibodies to Leishmania sp., the enzyme-linked immunosorbent 
assay (ELISA) technique was also used. Furthermore, smears were 
made using peripheral blood obtained from the ears, in order to 
detect Babesia. The smears were stained using Giemsa. Ectoparasites 
were collected from 33 dogs living in homes around the Park, 
including the necropsied dogs. Samples were collected using 
forceps from various regions of the body. The ectoparasites were 
placed in vials containing glycerin alcohol (70° GL). Ticks were 
identified under a stereoscope, at genus and species level, following 
the criteria described by Aragão and Fonseca (1961). Fleas were 
identified under an optical microscope, at species level, following 
the dichotomous key developed by Hopkins and Rothschild 
(1953). Preparation of the fleas and mounting them on slides 
followed the techniques used by Neves and Vieira-Filho (1976).

Thirty-eight fecal samples were collected from wild canids on 
the trails of the Park and the surrounding area. Thirty-three fecal 
samples were collected from maned wolves and five samples were 
collected from crab-eating foxes. The samples were identified in 
terms of size, shape, appearance and smell. The sampling points 
were marked using the global positioning system (GPS) and the 
software used to construct the position maps was Arcgis 9.1. The 
sample packaging, sample processing, methods used for finding 
parasites in the samples and subsequent identification were carried 
out in accordance with the same protocol used for domestic dogs. 
Fecal culturing techniques and the modified Baermann technique 
were also used (MORAES, 1948).

This study was authorized by the Brazilian Institute for 
the Environment and Renewable Resources (IBAMA), under 
research license no. 129/07/DIPI. The study was also approved 
by the Ethics Committee for Animal Research (CETEA) under 
protocol no. 18/2007.

Results
Out of the 45 dogs from which stools were obtained, 28 

(62.2%) were positive for some type of worm. The most frequent 
family was Ancylostomidae, which was found in 19 (42.2%) 
samples. All five samples (100%) collected from crab-eating 
foxes were positive for some type of worm. Ancylostomidae and 
Diphyllobothriidae occurred in three samples (60%). Out of the 
33 fecal samples collected from maned wolves, 31 (93.9%) were 
positive for helminths, and Trichuridae occurred in 25 (75.8%) 
(Table 1).
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Figure 1. Study area: Morro da Pedreira Environmental Protection Area and Serra do Cipó National Park.
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All seven dogs that were necropsied were found to be infected 
with helminths. Ancylostoma caninum and Dipylidium caninum 
were found in four animals (57.1%), while Spirocerca lupi was 
found in three animals (42.8%) (Table 2).

Out of the 56 dogs from which blood was obtained, two 
(3.57%) showed positive serological tests for Leishmania sp. Only 
one showed clinical signs suggestive of canine visceral leishmaniasis, 
such as: skin disorders (alopecia, skin ulcers or hyperkeratosis), 
onychogryphosis, weight loss or ophthalmopathies.

Forty-one (73.2%) were positive for Babesia canis. However, 
in the direct search for parasites on blood smears, none of the 
dogs was positive.

All 33 dogs sampled for ectoparasites were positive for fleas 
or ticks. C. felis felis was present in 33 dogs (100%) and, among 
these, hybrid specimens with characteristics of both C. felis felis and 
C. canis were found in 15 animals (45.5%). Among the ticks, the 
species R. sanguineus was found in 29 dogs (87.9%). A. cajennense 
was found in 27 dogs (81.8%), while 23 dogs (69.7%) were 
infected with both types of ticks.

Discussion

Endoparasite surveys among dogs in Brazil can be divided into 
two basic types. One type is based on postmortem examination 
of street dogs caught by the public health services. The other 

Table 1. Helminth eggs, larvae and protozoan oocysts found in fecal 
samples from canids in the region of the Serra do Cipó National 
Park and Morro da Pedreira EPA, state of Minas Gerais, January to 
September 2007.

Parasite Domestic dog 
N = 45 (%)

Maned wolf 
N = 33 (%)

Crab-eating fox 
N = 5 (%)

Ancylostomidae 19 (42.2) 17 (51.5) 3 (60.0)
Trichuridae 6 (13.3) 25 (75.8) 1 (20.0)
Toxocara sp. 5 (11.1) – 1 (20.0)
Spirocerca lupi 7(15.6) – 1 (20.0)
Physaloptera sp. 3 (6.7) 1 (3.0) 2 (40.0)
Strongyloides sp. – 1(3.0) –
Acanthocephala 1 (2.2) 17 (51.5) 2 (40.0)
Cestoda 1 (2.2) – 1 (20.0)
Dipylidium caninum 4(8.9) – 1 (20.0)
Diphyllobothriidae 1 (2.2) – 3 (60.0)
Hymenolepidae – 2 (6.1) 1 (20.0)
Anoplocephalidae – 1 (3.0) –
Trematoda 2 (4.4) – –
Isospora sp. – – 1 (20.0)
N - number; % - percentage.

Figure 2. Distribution of feces samples containing parasite eggs from the families Trichuridae, Acanthocephala and Ancylostomidae.

The map (Figure 2) shows the points where feces were collected 
from wild canids. The red, gray and blue points indicate the 
presence of more than one type of parasite.
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type is based on fecal examinations of pet dogs at veterinary 
clinics (LABRUNA et al., 2006). The present study used both 
approaches on domestic dogs. However, only fecal sample 
examinations were performed in relation to wild canids, since 
we did not intend to sacrifice vulnerable or endangered wild 
species. Labruna et al. (2006) presented a review on occurrences 
of various gastrointestinal helminths in dogs in Brazilian cities. 
The helminths most commonly found in fecal examinations 
were in the Ancylostomidae family (46.3%). This finding is 
consistent with the results from the present study, in which 
42.2% of the domestic dogs were infected by these helminths. In 
necropsied dogs, Labruna et al. (2006) indicated that A. caninum 
predominated, with an average occurrence of almost 100%, thus 
diverging from what was found in this study (57.1%) (Table 2). 
The Ancylostomidae family was also significantly present in the 
wild canids (Table 1). We believe that the eggs found in maned 
wolf feces belonged to A. caninum, since this is the species most 
usually found in dogs. This species was also previously observed 
in necropsy results and found in maned wolves in Minas Gerais 
(MUNDIM et al., 1991).

The Trichuridae family presented high occurrence among the 
wild canids (75.8% in maned wolves and 20% in crab-eating foxes), 
in contrast with the domestic dogs, among which only 13.3% 
showed the parasite (Table 1). The average measurements on the 
eggs found in stool samples were a length of 64 microns and a 
width of 35 microns. The morphometric data were consistent with 
what has been described for C. hepatica, a whipworm species that 
is widespread in rodents. This is probably the kind of egg found in 
maned wolf and crab-eating fox feces, since rodents are important 
items in their diet (JÁCOMO et al., 2004; SILVEIRA, 1999).

The phylum Acanthocephala was significantly present in wild 
canids but not in domestic dogs (Table 1). Labruna et al. (2006) 
did not mention occurrences of any species of this phylum in 
dogs in the Brazilian cities studied. The low prevalence of this 
parasite in dogs may be related to their diet. The larval forms of 
Acanthocephala are found in mollusks, crustaceans, insects, fish, 
reptiles, amphibians and rodents. These items occur only infrequently 
in dogs’ diet, especially those that live in close proximity to humans, 

as in the study area. Despite the low frequency, Travassos (1917) 
reported that Moniliformis moniliformis was present in dogs and 
Prosthenorchis pachyacanthus in wild canids. Since 51.5% of the 
maned wolves and 40% of the crab-eating foxes presented eggs of 
these parasites in fecal samples, and considering what the diet of 
these canids consists of, the infection may have occurred due to 
predation of rodents. This is more evident in the analysis presented 
in Figure 2, which shows that the fecal samples containing eggs of 
Acanthocephala were those that had eggs of C. hepatica. However, 
further studies are necessary to elucidate the dynamics of infection 
of these parasites.

Among the 45 dogs that underwent fecal examinations, 15.6% 
were positive for S. lupi. This proportion was higher than the 
average of 0.6% average quoted by Labruna et al. (2006). The 
discrepant results are probably due to the different methods used 
in each paper, plus the fact that dogs in rural environments have 
different diets from those in urbanized environments.

Spirocercosis is a disease that affects carnivores, especially 
canids (VAN DER MERWE et al., 2008). Occurrences of S. 
lupi and Acanthocephala should follow the same pattern among 
the canids, since their intermediate and parathenic host overlap. 
However, domestic dogs showed higher occurrence of S. lupi 
than seen maned wolves, while the opposite was seen in relation 
to Acanthocephala (Table 1). This may be due to different eating 
habits and the areas occupied by these canids in the study region. 
It was observed that 20% of the samples from crab-eating foxes 
were positive for S. lupi and 40% for Acanthocephala. This leads 
us to believe that the species share common areas.

Although all the dogs sampled were infested by fleas of the 
Ctenocephalides genus, which is the main intermediate host for 
D. caninum, only 8.9% had ovigerous capsules in the feces. 
Although small, this value was much greater than the average in 
Brazilian cities (2.5%) that was recorded by Labruna et al. (2006). 
However, the average occurrence in these cities in necropsied dogs 
was 35.8%. In the present study, 57.1% of the dogs had D. caninum. 
This difference can be explained by the fact that this parasite does 
not lay eggs. Hence, rupturing of proglottids is necessary for eggs 
to be released. Most the time, proglottids are actively released by 

Table 2. Helminths found in seven necropsied domestic dogs from the Morro da Pedreira EPA, between January and September 2007.
Domestic dog (Canis familiaris) number Helminth Location Number of specimens

1 Physaloptera sp.
Dipylidium caninum
Toxocara canis
Ancylostoma caninum

Stomach
Small intestine
Small intestine
Small intestine

1
Indeterminate*

1
15

2 Spirocerca lupi
Ancylostoma caninum

Esophagus
Small intestine

10
38

3 Ancylostoma caninum Small intestine 5
4 Dipylidium caninum Small intestine Indeterminate*
5 Dipylidium caninum

Acanthocephala
Spirocerca lupi

Small intestine
Small intestine
Aorta

Indeterminate*
2
1

6 Ancylostoma caninum
Spirocerca lupi

Small intestine
Esophagus

27
47

7 Dipylidium caninum Small intestine Indeterminate*
*Counting of Dipylidium caninum was impossible because of rupture in various parts of the strobilus and difficulty in finding the scolex.
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hosts, and so they are not easily found in feces. The absence of this 
helminth in maned wolves was perhaps for this reason, or because 
of low flea infestation rates, although Curi (2005) reported that 
Pulex irritans was present in this animal. Regarding crab-eating 
foxes, this parasite was present (Table 1). This reinforces the idea 
that this canid probably has access to places visited by domestic 
dogs and is therefore contaminated by their ectoparasites.

The Diphyllobothriidae family was significantly present in crab-
eating foxes (Table 1). This comprises two genera, Diphyllobothrium 
and Spirometra, whose eggs are very similar morphologically, thus 
making accurate identification difficult. Crab-eating foxes have 
been reported as hosts for D. mansonoides (SCHMIDT, 1986) and 
D. mansoni was reported by Santos et al. (2004) in this canid. No 
record of this family was found in the maned wolves or domestic 
dogs of the present study.

Out of the 56 dogs from which blood was obtained for 
serologically diagnosing leishmaniasis, only two were reactive, and 
one of them showed signs consistent with visceral leishmaniasis 
characteristics. Symptomatic animals have greater potential to be 
sources of infection for sandflies (SILVA et al., 2005). However, it 
has been shown that asymptomatic infected dogs are also a source 
of infection for these insects, thus presenting an active role in 
the transmission (GONTIJO; MELO, 2004). This is even more 
significant when apparently healthy dogs are transported from 
endemic areas to areas where foci have not become established. 
This may have occurred in the study area of the present study, 
since many of the dogs sampled were from closed endemic 
areas. Curi et al. (2006) took the view that a municipal district 
located a short distance from the present study area, with high 
epidemiological risk, since canids (both domestic and wild) tested 
positive for Leishmania sp.

Out of the 33 dogs sampled for ectoparasites, 29 (87.9%) were 
infested with Rhipicephalus sanguineus, which is the main vector of 
Babesia canis. Although more than 70% of dogs showed positive 
results from indirectly surveying B. canis by means of IFAT, none 
of the dogs were positive in direct searches in peripheral blood 
smears. This result suggests that the parasitemia level was low, 
which is a characteristic of subclinical or chronic infection. Canine 
babesiosis can affect wild canids, since these are also subject to 
infestation by ticks.

Rhipicephalus sanguineus is found with high prevalence in 
urban areas, while the opposite occurs in rural environments 
(LABRUNA et al., 2001). The high occurrence of this species 
in the study area may have been because most of the dogs were 
from nearby urban areas, with breeding styles similar to urban 
environments, with conditions favoring colonization by R. sanguineus 
(LABRUNA, 2004).

The high occurrence of Amblyomma cajennense that was sampled 
among the dogs was consistent with other studies conducted in rural 
areas (LABRUNA et al., 2000, 2001; O’DWYER et al., 2001). This 
species was found concurrently with R. sanguineus in 23 animals 
(69.7%). This was probably because dogs spend part of the day 
outside the home environment, with access to forest remnants 
(LABRUNA et al., 2000). Findings of R. sanguineus in L. vetulus, 
C. brachyurus and C. thous have been reported, including in one 
specimen of each of the first two species kept in captivity, a situation 
that provides ideal conditions for establishment of R. sanguineus. 

The other L. vetulus and C. thous specimens were in the wild, but 
close to domestic dogs in rural areas (LABRUNA et al., 2005). 
Nonetheless, despite these records, the assertion that these animals 
act as primary hosts for R. sanguineus should be treated with more 
caution, since their habits differ substantially from those of dogs.

With regard to fleas, all the dogs were infested by C. felis felis. This 
is the most common Canidae flea in Brazil, and it has been found 
in several cities (LINARDI; NAGEM, 1973; RODRIGUES et al., 
2001; BELLATO et al., 2003; CASTRO; RAFAEL, 2006). On 
the other hand, C. canis occurs at lower prevalence, mainly in 
areas with high or low temperatures (LINARDI; NAGEM, 1973). 
Although the mean annual temperature in the Serra do Cipó Natural 
Park remains around 21.2 °C, and even though no specimen of 
C. canis has been found, this species may also occur in the study 
area. This can be concluded because some specimens of C. f. felis 
have presented altered chaetotaxy on the meta-episternum and 
metatibia. This suggests that hybridization may occur between 
the two species, as previously proposed by Holland (1949), Fox 
(1953), Amin et al. (1974) and Amin (1976). However more 
studies are needed in order to confirm this suggestion. In Brazil, 
similar results were also observed by Nagem (1977), in examining 
fleas from dogs in the municipality of São João d’El Rei, state of 
Minas Gerais and also by Fernandes et al. (1996), in examining 
dogs and cats in the municipality of Rio de Janeiro, state of Rio 
de Janeiro.

Although the presence of domestic dogs inside the Serra do 
Cipó National Park had already been reported, no signs of these 
animals traveling along trails (droppings and footprints) were 
found at the sites where feces of wild canids were collected in the 
present study. Adjacent to the park, where human communities 
are still present, dogs and feces were found. Interestingly, on this 
side of the park, there were no fecal samples from wild canids. 
Local residents reported, not long ago, seeing these animals in 
the vicinity. It seems that overlapping between areas used by 
domestic and wild canids occurs more frequently around the Park, 
especially in localities where “foxes” are spotted by the locals. It 
is not known whether transmission of parasites occurs among 
the canids in the study area. Further studies are needed in order 
to determine the rate of contact between these animals and their 
exposure to pathogens, combined with parasitological monitoring 
through various tests. Furthermore, it is important to learn more, 
not only about the disease, but also about the ecology of domestic 
dogs living near protected areas. This will help in foreseeing and 
avoiding impacts caused by these animals on wild populations. 
Likewise, it is imperative to adopt preventive measures, including 
vaccination, deworming and controlling of ectoparasites of dogs. 
Education for the people inhabiting these sites is also needed in 
order to keep these animals healthy and limit their access only to 
the home environment.
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