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Capybaras (Hydrochaeris hydrochaeris) are among the main hosts of Amblyomma spp. ti-
cks, which is able to transmit Rickettsia species to human beings and animals. Since they are 
often infested with potential vector ticks, capybaras may be used as sentinels for rickettsio-
sis, such as the Brazilian Spotted Fever. The aim of the present study was to determine the 
prevalence of antibodies against Rickettsia spp. using the indirect immuno�luorescence assay 
(IFA) in 21 free-ranging and 10 captive animals from the Zoological Park of the ‘Bela Vista 
Biological Sanctuary’ (BVBS), Itaipu Binational, Foz do Iguaçu, Southern Brazil. Antigens of 
six rickettsial species already identi�ied in Brazil (Rickettsia rickettsii, R. parkeri, R. bellii, R. 
rhipicephali, R. amblyommii and R. felis) were used for IFA. Ticks from each capybara were 
collected for posterior taxonomic identi�ication. A total of 19 (61.3%) samples reacted to at 
least one of tested species. Seropositivity was found in 14 (45.2%), 12 (38.7%), 5 (16.1%), 
4 (12.9%), 3 (9.7%) and 3 (9.7%) animals for R. rickettsii, R. bellii, R. parkeri, R. amblyommii, 
R. felis and R. rhipicephali, respectively. Two captive capybaras presented suggestive titers 
of R. rickettsii infection and one sample showed homologous reaction to R. parkeri. Only 
one free-ranging capybara presented evidence R. bellii infection. Ticks collected on capybaras 
were identi�ied as Amblyomma dubitatum e Amblyomma sp. Results evidenced the rickettsial 
circulation in the area, suggesting a potential role of capybaras on bacterial life cycle.

INDEX TERMS: Rickettsia, spotted fever, serology, capybaras, zoonoses.

RESUMO.- [Anticorpos anti-Rickettsia spp. em capi-
varas de vida livre e de cativeiro no Sul do Brasil.] As 
capivaras (Hydrochaeris hydrochaeris) estão entre os prin-

cipais hospedeiros do carrapato Amblyomma spp., o qual 
pode transmitir algumas espécies de riquétsias para seres 
humanos e animais. Como são frequentemente infestadas 
por carrapatos vetores potenciais, as capivaras podem ser 
usadas como sentinelas para riquetsioses, como a Febre 
Maculosa Brasileira. O objetivo do presente estudo foi de-
terminar a soroprevalência de Rickettsia spp. por meio da 
reação de Imuno�luorescência Indireta (RIFI) em 21 capi-
varas de vida livre e 10 capivaras de cativeiro do Zoológi-
co do Refúgio Biológico Bela Vista, Itaipu Binacional, Foz 
do Iguaçu, Brasil. Antígenos de seis espécies de riquétsias 
já identi�icadas no Brasil (Rickettsia rickettsii, R. parke-
ri, R. bellii, R. rhipicephali, R. amblyommii e R. felis) foram 
utilizados para a RIFI. Carrapatos de cada capivara foram 
coletados para posterior identi�icação taxonômica. Um to-
tal de 19 (61,3%) amostras reagiu a pelo menos uma das 
espécies testadas. Foi encontrada soropositividade em 14 
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(45,2%), 12 (38,7%), 5 (16,1%), 4 (12,9%), 3 (9,7%) e 3 
(9,7%) animais para R. rickettsii, R. bellii, R. parkeri, R. am-
blyommii, R. felis e R. rhipicephali, respectivamente. Duas 
capivaras de cativeiro apresentaram títulos sugestivos de 
infecção por R. rickettsii e uma amostra apresentou reação 
homóloga frente à R. parkeri. Apenas uma capivara de vida 
livre apresentou evidência de infecção por R. bellii. Os car-
rapatos coletados sobre as capivaras foram identi�icados 
como Amblyomma dubitatum e Amblyomma sp. Os resulta-
dos evidenciam a circulação de riquétsias na região, suge-
rindo uma potencial participação da capivara no ciclo de 
vida desta bactéria.

TERMOS DE INDEXAÇÃO: Rickettsia, febre maculosa, sorologia, 
capivaras, zoonoses.

INTRODUCTION
The genus Rickettsia is composed by different species of 
obligate intracellular bacteria, many of which are the cause 
of zoonotic diseases in different parts of the world, while 
others are considered as non pathogenic or of non establi-
shed pathogenicity for humans (Labruna 2009). At least se-
ven Rickettsia species were reported in Brazil: R. ricketttsii, 
R. parkeri, R. rhipicephali, R. amblyommii and R. bellii, asso-
ciated to ticks; and R. felis and R. typhi, which are associated 
to �leas. The disease caused by R. rickettsii is responsible 
for high lethality rates in humans in Brazil.

Recently recognized as a pathogenic agent with low in-
cidence in Spotted Fever in the United States, and probably 
in Uruguay as well (Paddock 2005), R. parkeri is also belie-
ved to occur in Brazil. Although there are still no reports of 
human cases due to R. parkeri in Brazil, this agent has been 
detected in ticks such as Amblyomma triste and A. dubita-
tum, in São Paulo State (Labruna et al. 2004b, Silveira et 
al. 2007). Moreover, serological evidence of infection by R. 
parkeri has been found in dogs, horses, opossums (Horta 
et al. 2007) and in capybaras (Pacheco et al. 2007) of São 
Paulo State.

Rickettsia felis e R. typhi are responsible for a less severe 
disease in humans when compared to R. rickettsii (Parola et 
al. 2005), both recently reported in Brazil (Labruna 2009). 
Other agents, such as R. bellii, still remain with unknown pa-
thogenicity for human beings, although the specie has been 
reported to infect several tick species in Brazil (Labruna et 
al. 2004a,b, Pinter & Labruna 2006, Pacheco et al. 2009).

Amblyomma cajennense ticks are considered the main 
vectors of Brazilian Spotted Fever (BSF) (Guedes et al. 
2005) and horses, capybaras and tapirs are included as the 
main hosts for this tick. Capybaras (Hydrochaeris hydro-
chaeris) are the primary host for A. dubitatum ticks, whi-
ch although not yet con�irmed as competent vector for R. 
rickettsii, it is suspected to participate in Rickettsia spp. 
transmission to human (Souza et al. 2009). Capybaras are 
often infested by potential vector ticks and therefore may 
be used as a sentinel host to indicate the occurrence of Ri-
ckettsia spp.

Main evidences of BSF in human beings were found in 
certain areas of Southeastern Brazil where capybaras are 
abundantly found (Pinter et al. 2008). However, there is lit-

tle knowledge on the disease epidemiology in most of the 
country, which are still considered non endemic or of unk-
nown endemicity. Considering the role of animals as senti-
nel for BSF, and the increasing population of the species in 
the area of study, the present work was aimed to evaluate the 
presence of antibodies anti-Rickettsia spp. in free-ranging 
and captive capybaras from Bela Vista Biological Sanctuary, 
Itaipu Binational, Foz do Iguaçu, a three border city (Brazil, 
Paraguay and Argentina), in Southern Brazil.

MATERIALS AND METHODS
Area of study. The present study was conducted in Foz do 

Iguaçu ,city (25°32’45”S, 54°35’07”W), border of Southern Brazil, 
Paraguay and Argentina, where the electric power plant Itaipu Bi-
national is located. 

Captive capybaras were kept in a 250 m2 fenced area at the 
Bela Vista Biological Sanctuary (BVBS), located at the Itaipu Bina-
tional area and open to visitors and tourists. Free-ranging capy-
baras living around a nearby lake in the same area were captured 
by fenced bait traps and released in the same day. Free-ranging 
capybaras had no direct access to captive animals but only throu-
gh iron fence.

Animals. A total of 31 capybaras (Hydrochaeris hydrochaeris), 
10 maintained in captivity at the BVBS and 21 free-range on Itaipu 
Binational area were used in the present study. After approval by 
the Brazilian National Wildlife Institute (IBAMA, protocol 12587-
1), rodents were manually restrained and anesthetized with 2% 
Xylazine Chloride (0.5 mg/kg) and 10% Ketamine Chloride (7.0 
mg/kg). Blood samples were obtained from femoral vein and pla-
ced in tubes without anticoagulant, centrifuged, serum separated 
and stored at - 70ºC until testing. During clinical examination and 
under anesthesia, capybaras were carefully inspected for ticks, whi-
ch were collected and placed in 70% alcohol for posterior taxono-
mic classi�ication as described by Barros-Battesti et al. (2006). 

Indirect Immuno�luorescence Assay (IFA). Indirect immu-
no�luorescence assay (IFA) was performed through serum sam-
ples reaction to VERO cells infected with R. rickettsii (strain Taia-
çu), R. parkeri (strain AT24), R. bellii (strain Mogi), R. rhipicephali 
(strain HJ5), R. amblyommii (strain Ac37), and R. felis (strain Pe-
dreira), �ixed on microscope slides for immuno�luorescence. Re-
action of slide antigens with ovine IgG anti-capybara antibodies 
(Zoonoses Control Center, Sao Paulo, Brazil) marked with �luores-
cein isothiocyanate was visualized by ultraviolet light microscope. 
Samples with IFA reaction at dilution ≥ 1:64 were considered po-
sitive and further tested until 1:1024 dilutions. All samples with 
titers at least four-times greater for a Rickettsia species when 
compared to others were considered homologous for the highest 
titer (Pacheco et al. 2007).

RESULTS
A total of 19 (61.3%) samples presented a positive reaction 
to at least one Rickettsia species to the dilution of 1:64 (Ta-
ble 1). Seropositive samples were found in 14 (45.2%), 12 
(38.7%), 5 (16.1%), 4 (12.9%), 3 (9.7%) e 3 (9.7%) capyba-
ras for R. rickettsii, R. bellii, R. parkeri, R. amblyommii, R. felis 
and R. rhipicephali, respectively.

Reactivity against R. rickettsii, the causative agent of 
BSF was observed in 6/10 (60.0%) captive capybaras, hi-
gher when compared to 8/21 (38.1%) free-ranging capy-
baras. Rickettsia bellii, on the other hand, was similar in 
both groups, with positive reaction in 4/10 (40.0%) captive 
and 8/21 (38.1%) free-ranging capybaras.

https://www.researchgate.net/publication/26303146_Ecology_of_rickettsia_in_South_America._Ann_N_Y_Acad_Sci?el=1_x_8&enrichId=rgreq-0e4c33e8-1bd0-472c-85fb-f8a155d2ae6d&enrichSource=Y292ZXJQYWdlOzI2MjUyMTk0OTtBUzoxMDM3ODcxODg0NTc0OTNAMTQwMTc1NjIwMjg1Mg==
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Pes q. Vet. Bras. 31 (11): 1014-1018, novembro 2011

1016 Fernanda S. Fortes et al.

Table 1. Endpoint titers of indirect immuno�luorescence assay (IFA) for six Rickettsia species in 
capybaras (Hydrochaeris hydrochaeris) from Foz do Iguaçu, Paraná state, southern Brazil

Serum IFA titers for the following antigens PAIHR

R. rickettsii R. parkeri R. bellii R. felis R. amblyommii R. rhipicephali
1 - - 64 - - -
2 256 128 256 128 256 64
3 64 - 64 - - -
4 128 128 64 64 128 -
5 64 - 64 - - -
8 - - 64 - - -

11 - - 128 - - - R. bellii
12 64 - - - - -
13 64 - - - - -
1a - - - - 128 128
2a 512 512 256 128 512 512
3a 256 128 - - - -
2* 256 - 128 - - -
3* 128 - 64 - - -
4* 128 - - - - - R. rickettsii
5* - - 64 - - -
8* 128 - - - - - R. rickettsii
9* 64 - - - - -

10* 64 256 64 - - - R. parkeri

PAIHR, possible antigen involved in a homologous reaction (serum showing for a Rickettsia species titer at least 4-fold 
higher than observed for any other Rickettsia species was considered homologous to the �irst Rickettsia species); - non-
reactive at titer ≥64; *Origin, captive.

Table 2. Ticks collected from capybaras (Hydrochaeris hydrochaeris) from Foz do Iguaçu, Paraná 
state, southern Brazil

Capybara Origin Ticks Total
Captive Free-ranging Amblyomma dubitatum Amblyomma sp.

Female Male Larvae Nymphs

1† x 6 - - 1 7
2† x 12 5 - - 17
3† x 17 4 - 1 22
4† x 6 1 - 3 10
5† x 10 2 - 1 13
6 x 2 3 - 6 11
7 x 2 6 - 1 9

8† x 3 3 - - 6
9 x 9 1 - - 10

10 x 3 3 - 1 7
11 x 5 1 - 2 8

12† x - 8 - 1 9
13† x 2 3 - 1 6
14 x 6 - - - 6
15 x 3 5 - 1 9
16 5 1 - 2 8
1a† x 1 - 6 37 44
2a† x - 1 - 22 23
3a† x - - - 21 21
4a x - 1 - 13 14

260

† Positive capybaras for Rickettsia spp. based IFA. - Absence.

Serological evidence of Rickettsia infection was obtai-
ned for four capybaras: two captive capybaras presented 
suggestive titers for R. rickettsii infection; one captive capy-
bara for R. parkeri; and one free range capybara presented 
evidence of infection for R. bellii.

A total of 260 ticks, including 140 adults, 114 nymphs 
and 6 larvae, were collected during capybaras sampling. All 
adults were identi�ied as Amblyomma dubitatum (92 fema-
les and 48 males) (Table 2).

DISCUSSION
Overpopulation of capybaras in certain endemic areas of 
BSF has been accompanied by a high environmental tick 

burden. Moreover, capybaras have been reportedly shown 
to play a role as ampli�ier hosts for Rickettsia rickettsii in 
Amblyoma cajennense ticks, increasing the risk for sprea-
ding the disease (Souza et al. 2009).

IFA is the “gold standard” method for the diagnosis of ri-
ckettsiosis in humans and animals and is used as a referen-
ce method in most laboratories (La Scola & Raoult 1997). 
Cross-reactivity among rickettsiae of different groups can 
occur (Labruna et al. 2004b, Pacheco et al. 2007), and sera 
showing at least 4-fold higher titer for a particular Ricket-
tsia species was considered homologous to the Rickettsia 
species with the highest titer or to a very closely related 
genotype (Horta et al. 2004, Pacheco et al. 2007).
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The �inding of such a large number of positive capyba-
ras (61.3%) are very similar to a previous study with 54/73 
(74%) positive animals from a non-endemic area of São 
Paulo State (Pacheco et al. 2007). A serological study for R. 
rickettsii in 177 capybaras living in areas where BSF was 
previously detected in humans has showed a low prevalen-
ce in one out of �ive (7.3%), and a similar trend in the other 
areas (37.5%, 41.6%, 53.3% and 59.4%) (Souza et al. 2008). 
The authors determined that the serums from 34 capybaras 
from 3 different areas with no previous report of BSF were 
tested negative for IFA (Souza et al. 2008). Therefore, the hi-
ghly serological evidence of Rickettsia infection found in the 
present study suggests the circulation of Rickettsia bacteria 
in capybaras of the three-country border area.

Serological survey in wildlife animals (capybaras and 
opossums) for Rickettsia species in Brazil have been con-
ducted predominantly in São Paulo State (Horta et al. 2007, 
Pacheco et al. 2007). In 73 capybaras from six areas of 
São Paulo State, where BSF has never been reported, were 
found seropositivity of 26.0, 34.2 e 68.5% for R. rickettsii, 
R. parkeri and R. bellii, respectively. Differently from the 
present study where the authors found higher prevalence 
for R. rickettsii (45.2%), followed by R. bellii (38.7%) and R. 
parkeri (16.1%).

The present data may indicate the risk for potential hu-
man contact with R. rickettsii and R. parkeri. Evidence of 
infection by R. rickettsii was not expected, since the region 
is considered free for the disease, with no circulating agent. 
Another factor of complexity is that the rickettsial infection 
may have been underestimated on humans’ diagnosis since 
no reports have been historically found in either humans 
or animals. Since Foz do Iguaçu is a Three-Border city, evi-
dence of infection may be extended to nearby borders of 
Paraguay and Argentina, making the disease an internatio-
nal zoonotic threat.

A previous survey in the Northern area of Paraná State has 
found 7/34 (20.6%) of seropositive park employees and 
none of 775 A. dubitatum of the ticks surveyed (Toledo et 
al. 2008, Toledo 2008). However, negative Rickettsia results 
from molecular studies on ticks would not rule out the risk 
of human infection. Although the pathogenic potential of 
both R. rickettsii and R. parkeri causing human infection 
have been described (Pacheco et al. 2007), the susceptibi-
lity of R. bellii agent is still unknown and should be further 
investigated.

All adult ticks obtained during the sampling in the pre-
sent study were identi�ied as A. dubitatum ticks. Pacheco et 
al. (2007) reported that the majority of the capybaras from 
6 cities of São Paulo State with no previous report of BSF 
were infested with A. dubitatum ticks. In this study, sero-
logical evidence of infection by R. parkeri has been found 
in only one city, and by R. bellii in four other cities. More 
recently, R. bellii was the only one Rickettsia species found 
infecting A. dubitatum ticks in São Paulo State (Pacheco et 
al. 2009).

The present study reports for the �irst time the serolo-
gical evidence of Rickettsia spp. in free-ranging and captive 
capybaras of Foz do Iguaçu. Since both capybara popula-
tions are in close contact with each other and humans, it is 

advisable to start a rickettsia monitoring program to fully 
establish the epidemiology of BSF in the area.
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