
Caderno de Pesquisa, série Biologia, volume 24, número 2                                          26 

 

 

 

ECO-EPIDEMIOLOGICAL SURVEILLANCE OF RABIES: 

NOTE ABOUT EXAMINED CHIROPTERA IN SOUTHERN BRAZIL 

 

Stefan Vilges de Oliveira 
1, 3

* 

João Tertuliano Silveira Lopes 
2
  

Eduardo Pacheco de Caldas 
3 

 

 

ABSTRACT 

 

Reports of the isolation of rabies virus from different species of animals are 

becoming more frequent, resulting in changes in the epidemiological profile of the 

disease. This study monitored and surveyed the rabies virus in bats from the city of 

Caçapava do Sul (RS – Brazil). Between 2006 and 2009, 243 bats (in 11 species) were 

collected from urban and rural areas. The results of direct immunofluorescence were 

negative. Based on this, publications that investigate species of Chiroptera are important 

because these animals are involved in the maintenance of the rabies cycle. 
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VIGILÂNCIA ECOEPIDEMIOLÓGICA DA RAIVA: 

NOTA SOBRE QUIRÓPTEROS EXAMINADOS NO SUL DO BRASIL 

 

 

RESUMO 

 

Os relatos de isolamento do vírus rábico em diferentes espécies animais tornam-

se cada vez mais frequentes, determinando uma mudança no conhecimento do perfil 

epidemiológico da doença.  O presente trabalho descreve as ações de vigilância e 

monitoramento para o vírus rábico em morcegos no município de Caçapava do Sul, RS. 

Entre os anos de 2006 a 2009, foram coletados 243 espécimes de 11 espécies diferentes, 

em áreas urbanas e rurais, cujos resultados de Imunoflorescência direta foram negativos. 

Diante disso são relevantes as publicações que contribuem para a investigação de 

espécies de quirópteros envolvidos na manutenção do ciclo da raiva. 
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INTRODUCTION 

 

Rabies is a zoonosis caused by a virus and occurs naturally in domestic and wild 

species in the orders Carnivora and Chiroptera (called reservoirs) (Kotait et al., 2007).   

The involvement of bats in the transmission of the rabies virus was first suggested 

in the last century by Carini (1911), and hematophagous bats (especially Desmodus 

rotundus) are reservoirs of variant 3 of this virus. In 2004 and 2005, D. rotundus was 

considered the main vector of human rabies in Latin America, and Brazil had the largest 

number cases (Kotait et al., 2007). 

In Rio Grande do Sul, rabies has occurred in an endemic form for decades, with 

cases in cattle, horses and pigs, which are caused by variant 3 (Governo do Estado, 

2010).  

In recent years, reports of isolating rabies from bats with different feeding habits 

(insectivores, frugivores, omnivores, pollenivores and piscivores) have become more 

common throughout the world (Uieda et al., 1995; 1996), and many of these are 

denominated as “lyssavirus” emergent (Fooks, 2004). 

The first reports of the presence of the rabies virus in non-hematophagous bats in 

Rio Grande do Sul were in 1965 (Bauer & Crusius, 1965). Among these bats, Tadarida 

brasiliensis (morceguinho das casas), which is in the family Molossidae, tested positive 

for a type of variant 4. 

In 2001, a case of rabies was registered in a domestic cat, which was infected by a 

virus compatible with the variant 4 virus isolated from Tadarida brasiliensisSchaefer et 

al., 2002). In 2007 a dog died in the Tapes municipality and a rabies analysis confirmed 

that it was also infected with variant 4 (Caldas et al., 2007). 

With the population of bats increasing in urban areas, knowledge of the various 

risk factors related to the epidemiology of rabies in different bat species is an important 

tool to control this disease in herbivores, pets and humans (Bredt et al., 1996). Based on 

this perspective, the objective of this study was to indentify species of bats involved in 

maintaining the rabies cycle in the municipality of Caçapava do Sul, RS. 

 

 

MATERIALS AND METHODS 

 

 The municipality of Caçapava do Sul (30°31'11' S, 53°29'16'' W), in Rio Grande 

do Sul, is part of the Pampa biome and the zoogeographic region of the Província 

Pampeana da Serra do Sudeste. 

From 2006 to 2009 bats were randomly collected in urban and rural areas of the 

municipality. To collect the bats, mist nets (11 × 3 m and 10 ×3 m) were mounted next 

to the exits of the places where the bats live, near feeding areas and where they fly. 

Individuals were also collected directly from the shelters where they live using 

tweezers, nets and leather gloves. In addition, bats that were found (dead or alive), in 

atypical locations or inside houses, were examined. The biometric data was recorded on 

field sheets and the species were identified using keys (Vizotto & Tadedei, 1973).  The 

collections and euthanasia were authorized by IBAMA (permit number 014/2006 - 

DITEC) and the entire carcasses were shipped frozen to the diagnostic laboratory at the 

Instituto de Pesquisas Veterinárias Desidério Finamor, in the city of Eldorado do Sul 

(RS). The brain tissue was examined using direct immunofluorescence (DIF).  
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RESULTS AND DISCUSSION 

 

During the study 243 individuals were examined, which belonged to 11 species 

and had different feeding habitats. Of the total, 45% were collected in shelters in 

houses, 6% were found in atypical locations, 10% in abandoned buildings, 21% in caves 

and 18% were captured in mist nets. All of the specimens analyzed tested negative for 

rabies using DIF (Table 1). 

  

Table 1. Number of specimens collected, families/species, feeding guilds and collection 

location. 

 

Of the eleven species examined in the study, ten were already described as 

reservoirs of the rabies virus in Brazil; the only exception was Sturnira lilium (Sodré et 

al., 2010). Data from Ministry of Health showed a change in epidemiology of rabies in 

Brazil, in recent years. The significant increase of notifications of rabies in bats, as well 

as seeking medical attention due to attacks, warn of the risk of infection and illness 

(Wada et al., 2011). 

Although research has not identified species of bats positive, we cannot rule out 

the possibility of movement of the virus in this area. Studies by several researchers 

present controversial results related to the amount of infection, which could be related to 

variations in sampling techniques as well as collection locations (Uieda et al., 1995; 

1996).
  

In bats captured in caves the amount of infection is generally 0.1 to 0.5% (Uieda 

et al., 1996). In a study in the northeastern region of the state of São Paulo, which used 

the same methodology, the amount of infection was 1.2% (Queiroz et al., 2009). Souza 

et al. (2005)
 
found, after eight years of epidemiological surveillance for rabies in the 

Num. Families/Species Feeding Guild Collection Location 

         

7 
Vespertilionidae                                   

Myotis nigricans 

                             

insectivore 

                              

shelter 

15 Eptesicus brasiliensis insectivore shelter 

50 Histiotus velatus insectivore shelter 

2 Histiotus velatus insectivore outside of shelter 

       

25 
Molossidae                                      

Tadarida brasiliensis 

                       

insectivore 

                           

shelter 

9 Tadarida brasiliensis insectivore outside of shelter 

12 Molossus molossus insectivore shelter 

2 Molossus molossus insectivore outside of shelter 

1 Molossus rufus  insectivore outside of shelter 

         

5 
 Phyllostomidae                    

Glossophaga soricina 

         

pollenivore/nectivore 

                            

mist net 

23 Glossophaga soricina pollenivore/nectivore shelter 

35 Sturnira lilium pollenivore/nectivore mist net 

5 Artibeus fimbriatus frugivores mist net 

51 Desmodus rotundus hematophagous shelter 

1 Chrotopterus auritus carnivore shelter 

243 3 Families - 11 species   
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municipality of Botucatu (SP), in 1480 captured bats, low positive results for the rabies 

virus; only three had rabies, one hematophagous and two insectivorous bats.  

 Uieda et al. (1995) stressed the importance of being suspicious about bats that are 

found in atypical places, a fact that has been confirmed in insectivorous bats. Although 

individuals that exhibit abnormal behavior are highly suspect, it is important to note that 

specimens captured in their shelters, which appeared healthy, have been diagnosed as 

positive (Uieda et al., 1996). This suggests that it is necessary to search for the virus in 

animals with no apparent symptoms. We believe that with a greater amount of sampling 

it will be possible to detect the rabies virus, due to the low number of positive results 

shown in asymptomatic bats.  

As the literature reports more cases of infected bats in multiple environments, the 

surveillance of these animals is becoming an urgent issue for public health services.  

   Ecological alterations of wild ecosystems have contributed significantly to an 

increase in colonies of non-hematophagous bats in urban environments. We emphasize 

that the destruction of colonies is not an effective method to control the virus in 

different species of bats. In fact, it is necessary to invest in studies to learn more about 

the dynamics of the rabies virus in different species. To further understand this 

situation, it is also important to clarify the role of the bats, and their different feeding 

habits, in the epidemiology of this zoonosis. 
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