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Abstract: This study aimed to evaluate the frequency of Neospora caninum antibodies in rodents from the 
Island of Fernando de Noronha, Brazil, and to contribute to epidemiological data on neosporosis in this 
region. Blood samples were collected from 154 black-rats (Rattus rattus) and 12 rock-cavies (Kerodon 
rupestris). The search for anti-N. caninum antibodies was made using the NAT technique, with a cut-off of 
1:20. The frequency of positive mice was 5.19% (8/154 - 1:20 titer) and all rock-cavies were negative. The 
low frequency of antibodies against N. caninum in rodents found in the Island shows the low contamination 
of the environment where these animals live.
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Neospora caninum is an intracellular, cyst-forming 
parasite responsible for the disease known as 
neosporosis, which causes reproductive and 
neurological conditions mainly in cattle and dogs, 
being the latter and other canids species considered 
as definitive hosts (Dubey et al. 2007). Small 
rodents like Mus musculus, Rattus norvergicus and 
Apodemus sylvaticus had already being confirmed 
as intermediate hosts to N. caninum (Ferroglio et 

al. 2007, Dubey and Schares 2011). In this sense, 
this research aimed to evaluate the frequency of 
antibodies to this pathogen in rodents from the Island 
of Fernando de Noronha, Brazil and contribute with 
epidemiological data on neosporosis in this insular 
environment.

The research was carried out on the Island 
of Fernando de Noronha, located in the Fernando 
de Noronha Archipelago (3° 50’25 S, 32° 24’38 
W), State of Pernambuco, Northeast Brazil. This 
project was approved by the Ethics Committee for 
the Use of Animals (CEUA (License 101/2015) and 
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the System of Authorization and Information on 
Biodiversity - SISBIO (License 49198-1).

Rodents’ capture was made using Tomahawk 
traps containing baits, being 154 black-rats (Rattus 
rattus) and 12 rock-cavies (Kerodon rupestris) 
captured. After physical restraint, the animals 
were sedated using a combination of Ketamine 
Hydrochloride (20mg kg/IM – Rock-cavies, 40mg/
kg/IM - Rats) with Xylazine Hydrochloride (2mg/
kg/IM - Rats and rock-cavies). After sedation, blood 
samples were collected by cardiac puncture in 
collecting tubes without anticoagulant. The samples 
were centrifuged at 1.500 rpm for 8 min. to obtain 
the serum and this was stored in an Eppendorf tube 
and stored at -20 °C until processing.

To detect antibodies anti- N. caninum, the 
technique of Neospora agglutination test (NAT) 
was used, following protocol described by Lima 
et al. (2018) where the sera were diluted in PBS 
and placed on microplates at an initial cut-off of 
1:20 and treated with 2-Mercaptoethanol (2-Me) 
solution. Subsequently the antigen (N. caninum 
tachyzoites at a concentration of 5×107 taqs/ml) 
was added and then the samples were incubated at 
30 °C overnight. The presence of a button-shaped 
deposit at the bottom of the well was interpreted as a 
negative reaction, while the formation of a complete 
carpet (antigens and agglutinated antibodies) was 
considered positive. Positive samples were titrated 
from 1:20 to 1:400. For this technique, positive and 
negative sera controls for both species (Rats and 
rock-cavies) were used.

The results of the serological examination 
(NAT) for N. caninum and the titrations found are 
presented in Table I.

This is the first report of the presence of 
anti-N. caninum antibodies in Rattus rattus on the 
Island of Fernando de Noronha, being one of the 
few studies of this issue in this and other species 
of rodents in the world. Urban and wild rodents 
are considered important intermediate hosts to the 
maintenance of N. caninum cycle, since they can 

be commonly predated by canids or accidentally by 
other animals, including farm animals, leading to 
cases of the disease (Meerburg et al. 2012).

Serological results indicate a low frequency of 
antibodies (5.19%) against N. caninum in rodents. 
In order for the infection to occur in rodents, 
the ingestion of oocysts present in the soil is 
necessary (Meerburg et al. 2012), demonstrating 
the importance of the definitive hosts’ presence for 
the transmission and maintenance of N. caninum 
in this environment. On the Island of Fernando de 
Noronha the presence of dogs is limited to urban 
areas and there is no contact of these animals with 
refugee species in the forests, such as rats and rock-
cavies, which may explain the low frequency of 
antibodies to N. caninum detected in this study, 
corroborating with the findings reported by Lima 
et al. (2018) in wild cats (Felis catus) on the Island.

NAT is a technique successfully used for the 
detection of N. caninum infection (experimental 
and natural) in different species, being of high 
sensitivity when compared to others indicated as 
reference tests as IFAT, but with no need of using 
specific conjugates for the species studied (Romand 
et al. 1998), being an advantage in the detection 
of IgG antibodies in researches of wild animals 
populations. 

On the Island of Fernando de Noronha, 
a few serological survey studies were carried 
out for N. caninum, including in farm animals 
species. Lima-Filho (2015) detected the presence 
of anti-N. caninum antibodies in 84 (68.85%) 
bovines on the Island, describing the presence of 
dogs in the properties as a risk factor for the high 
prevalence found. Lima et al. (2018) reported a 

TABLE I
Result of serology analyses for detection of antibodies 

anti-N. caninum and titration in R. rattus and K. rupestris 
in the Island of Fernando de Noronha, Brazil.
Species Total Positives (%) Titration

Rattus rattus 154 8 (5,19%) 20
Kerodon rupestris 12 0 (0%) -
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low frequency of these antibodies in felines (Felis 
catus) (3.11% - 8/257), suggesting the absence of 
dogs in the locations where these cats inhabit as 
a point of fundamental importance for the lack of 
dissemination of N. caninum on the Island. These 
authors further suggest that the low frequency 
reported in these felines indicates low infection in 
the animals that are commonly predated by these 
animals such as the rodents of the Island.

The Fernando de Noronha archipelago is 
composed by islands, islets and cliffs of volcanic 
origin, presenting several hills and peaks where 
a wide diversity of vegetation is found (Almeida 
2002), as well as native and invasivy animals. 
Rodents (black-rats and rock-cavies) are found on 
the Island of Fernando de Noronha in these places, 
which may hamper the access of definite hosts and 
the dispersion of oocysts in these localities.

In wild rodents, the presence of N. caninum 
was already reported by some authors such as 
Huang et al. (2004) in China and by Jenkins et 
al. (2007) in India in Rattus norvegicus and Mus 
musculus; by Ferroglio et al. (2012) in M. musculus, 
R. norvegicus and Apodemus sylvaticus from Italy; 
by Meerburg et al. (2012) in six different rodent 
species from Netherlands (M. musculus, Microtus 
arvalis, A. sylvaticus, Micromys minitus, Sorex 
araneus and Crocidura russula), suggesting that 
the transmission of this coccidia to these animals 
occurs through the ingestion of oocysts present 
in the soil; and by Dhandapani et al. (2017) in R. 
rattus from India, being the detection of this agent 
through molecular techniques that evidence the 
presence of the parasite in all the cited researches.

In Brazil, there are few studies that report the 
importance of synanthropic and wildlife rodents in 
the epidemiology of neosporosis, with most studies 
involving capybara (Hydrochaeris hydrochaeris) 
(Yai et al. 2008, Truppel et al. 2010, Valadas et 
al. 2010). In the state of São Paulo a study was 
conducted for the detection of antibodies against 
N. caninum in urban rats, with 0% of positivity in 

R. rattus, R. norvegicus and M. musculus as these 
animals were from a place where dogs were absent 
(Muradian et al. 2012).

The low frequency of antibodies found in this 
study may also be related to the living habits of these 
rodent species. The rock-cavy and the black-rat are 
species commonly found in the forests and rocky 
regions of the Island where there is no presence 
of dogs. In addition, the rock-cavy presents a diet 
based on leafy foods (leaves, buds, flowers and tree 
barks) (Carvalho 1969), where there is usually no 
oocyst of N. caninum, which may justify the absence 
of N. caninum antibodies in this species, although 
the low numbers of captured animals also influence 
this result. Rats are considered omnivorous 
and highly adaptive in insular environment and 
their diet is based on diverse vegetation (leaves, 
flowers, stems, woods), fruits, small vertebrates 
and invertebrates and grains present in the soil 
(Riofrío-Lazo and Páez- Rosas, 2015) that may be 
contaminated with oocysts, which may explain the 
presence of antibodies, in addition to the fact that 
these animals are closer to the urban areas where 
dogs are present.

The low frequency of antibodies against N. 
caninum in black rats on the Island of Fernando 
de Noronha demonstrates the low contamination 
and dispersion of oocysts of this agent in the 
environment inhabited by these animals.
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