
Hosts, distribution and genetic divergence (16S rDNA)
of Amblyomma dubitatum (Acari: Ixodidae)
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Abstract We supply information about hosts and distribution of Amblyomma dubita-
tum. In addition, we carry out an analysis of genetic divergence among specimens of

A. dubitatum from different localities and with respect to other Neotropical Amblyomma
species, using sequences of 16S rDNA gene. Although specimens of A. dubitatum were

collected on several mammal species as cattle, horse, Tapirus terrestris, Mazama
gouazoubira, Tayassu pecari, Sus scrofa, Cerdocyon thous, Myocastor coypus, Allouata
caraya, Glossophaga soricina and man, most records of immature and adult stages of

A. dubitatum were made on Hydrochoerus hydrochaeris, making this rodent the principal

host for all parasitic stages of this ticks. Cricetidae rodents (Lundomys molitor, Sca-
pteromys tumidus), opossums (Didelphis albiventris) and vizcacha (Lagostomus maxi-
mus) also were recorded as hosts for immature stages. All findings of A. dubitatum
correspond to localities of Argentina, Brazil, Paraguay and Uruguay, and they were

concentrated in the Biogeographical provinces of Pampa, Chaco, Cerrado, Brazilian

Atlantic Forest, Parana Forest and Araucaria angustifolia Forest. The distribution of

A. dubitatum is narrower than that of its principal host, therefore environmental variables

rather than hosts determine the distributional ranges of this tick. The intraspecific genetic
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divergence among 16S rDNA sequences of A. dubitatum ticks collected in different

localities from Argentina, Brazil and Uruguay was in all cases lower than 0.8%, whereas

the differences with the remaining Amblyomma species included in the analysis were

always bigger than 6.8%. Thus, the taxonomic status of A. dubitatum along its distri-

bution appears to be certain at the specific level.

Keywords Amblyomma dubitatum � Distribution � Biogeography � Hosts �
Genetic divergence � 16S rDNA sequences

Introduction

Amblyomma dubitatum Neumann, 1899 is a South American tick species (Guglielmone

et al. 2003a) extensively named as Amblyomma cooperi Nuttall and Warburton, 1908 and,

in a lesser extent as Amblyomma lutzi Aragão, 1908, a name considered to have priority to

A. cooperi according to Santos Dias (1958). Amblyomma ypsilophorum Schulze, 1941 was

found to be a synonym of A. cooperi by Fonseca and Aragão (1952). However, Camicas

et al. (1998) stated that A. dubitatum has priority to all previous names, which was con-

firmed by the study of Estrada Peña et al. (2002). Thus, it is accepted currently that

A. cooperi, A. lutzi and A. ypsilophorum are synonymous of A. dubitatum.

Immature and adult stages of A. dubitatum were recorded feeding on Hydrochoerus
hydrochaeris and, in a much lesser extent, have been mentioned as parasites of other large

mammals as Tapirus terrestris and cattle (Barros-Battesti et al. 2006; Guglielmone and

Nava 2006). Also, there are some records of A. dubitatum biting humans in Brazil and

Uruguay (Guglielmone et al. 2006), although the role of A. dubitatum as vector of humans

diseases is undetermined. In fact, Rickettsia belli and Rickettsia parkeri (strain COOPERI)

have been detected in A. dubitatum ticks in Brazil (Labruna et al. 2004a), but the patho-

genicity to humans of these agents is actually unknown.

With the aim of supply information on ecological preferences and natural hosts for both

immature and adults stages of A. dubitatum, in this work we present and analyze data on

host-range and distribution in relation to the biogeography of A. dubitatum. Also, because

sequences of 16S rDNA mitochondrial gene are useful molecular markers to supplement

and confirm the conventional determination of ticks based on morphological characters

(Nava et al. 2009a), we carry out an analysis of divergence in partial sequences of 16S

rDNA gene belonging to specimens of A. dubitatum collected in different localities and to

other Neotropical Amblyomma species, in order to demonstrate that A. dubitatum ticks

from different areas can be placed in the same specific taxon.

Materials and methods

The data on distribution and hosts of A. dubitatum used in this study were obtained on a

appraisal of the scientific literature, and from unpublished records of ticks deposited in the

following tick collections: Argentina: Instituto Nacional de Tecnologı́a Agropecuaria,

Estación Experimental Agropecuaria Rafaela, Santa Fe (INTA), and Facultad de Ciencias

Veterinarias, Universidad Nacional del Litoral, Santa Fe (FAVE); Brazil: Coleção Nac-

ional de Carrapatos da Faculdade de Medicina Veterinária e Zootecnia, Universidade de

São Paulo, São Paulo (CNC); Uruguay: Departamento de Parasitologı́a Veterinaria, Fac-

ultad de Veterinaria, Montevideo (DPVURU). The collections localities were plotted and
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analyzed according to the biogeographic provinces described by Morrone (2006). The

adults ticks identification was carried out by using the taxonomic keys of Guglielmone and

Viñabal (1994) and Barros-Battesti et al. (2006), and the larvae and nymphs were identified

following the descriptions of Joan (1930) and Estrada Peña et al. (2002), respectively. In a

few cases stated below, species identification of immature ticks was carried out by rearing

the collected larvae or nymphs to the adult stage in the laboratory, and then taxonomic

identification of the resultant adults was performed.

Specimens of A. dubitatum from Argentina (Arroyo Ayuı́, Corrientes: 28�160S
56�180W; Reserva Horco Molle, Tucumán: 26�480S 65�190W), Brazil (São Paulo, São

Paulo: 23o350S 46o390W; Estaçao Ecológica Taim, Rio Grande do Sul: 33�260S 53�160W)

and Uruguay (Rincón da Vassoura, Tacuarembó: 31�150S 56�030W; Rı́o San José, Flores:

33�570S 56�500W) were used for DNA extraction and polymerase chain reaction (PCR)

amplification as described by Mangold et al. (1998). The amplified DNA was purified

using Wizard SV Gel and PCR Clean-Up (Promega�) according to the manufacturer’s

protocol, and the purified PCR products were employed to carry out the sequences of circa

420-bp fragment of the mitochondrial 16S rDNA gene. The sequences were edited and

aligned using the BioEdit Sequence Alignment Editor (Hall 1999) with the CLUSTAL W

program (Thompson et al. 1994), and they were compared to each other and with those of

Amblyomma deposited in the GenBank. A pairwise estimate of percent sequence diver-

gence was determined using Mega version 4.0 (Tamura et al. 2007).

Results

Most records of immature and adult stages of A. dubitatum were made on H. hydrochaeris,

while other mammals belonging to different orders as cattle, horse, T. terrestris, Mazama
gouazoubira, Tayassu pecari, Sus scrofa, Cerdocyon thous, Myocastor coypus, Allouata
caraya, Glossophaga soricina and man appear to be occasional hosts for this tick

(Table 1). Larvae and nymphs of A. dubitatum were also collected on Didelphis albi-
ventris, Didelphis aurita, Lagostomus maximus and Cricetidae rodents (Lundomys molitor,

Scapteromys tumidus), and there is a report of a nymph on the flightless ratite bird Rhea
americana in Brazil (Table 1).

All findings of A. dubitatum were restricted to localities of Argentina, Brazil, Paraguay

and Uruguay (Table 1), and they were concentrated in the Biogeographical provinces of

Pampa, Chaco, Cerrado, Brazilian Atlantic Forest, Parana Forest and Araucaria angusti-
folia Forest, with the only exception of the records of Ilha de Marajó (Pará, Brazil) and

Margens Rı́o Guaporé (Mato Grosso, Brazil), which correspond to Amapa and Pantanal

provinces, respectively (Fig. 1). The localities and hosts corresponding to a record of

A. dubitatum in Bolivia (Squire 1972; Keirans and Brewster 1981) were not specified by

the authors, and Vogelsang and Cordero (1940) also mentioned the presence of A. du-
bitatum in Venezuela, although this record should be considered carefully because Jones

et al. (1972) could not confirm the presence of this tick species in spite of revising many

samples from H. hydrochaeris in this country. Consequently, we do not include Bolivia

and Venezuela in the distribution of A. dubitatum.

The intraspecific genetic divergence among 16S rDNA sequences of A. dubitatum ticks

collected in different localities had a maximum difference of 0.8% and a minimum dif-

ference of 0.0%, whereas the differences with the remaining Amblyomma species including

in the analysis were always bigger than 6.8% (Table 2). The nucleotide divergence

between the 16S rDNA sequence of the nymph from Uruguay collected on Scapteromys
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añ
ad

er
o

2
5

�5
7
0 S

5
9
�1

0
0 S

T
a
pi

ru
s

te
rr

es
tr

is
F

Ib
id

.

Is
la

P
ay

ag
u

á
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Fig. 1 The known distribution of Amblyomma dubitatum (closed circle) across the Biogeographic
provinces of South America outlined by Morrone (2006). (1) Maracaibo; (2) Venezuelan Coast; (3) Trinidad
& Tobago; (4) Magdalena; (5) Venezuelan Llanos; (6) Cauca; (7) Western Ecuador; (8) Arid Ecuador; (9)
Tumbes-Piura; (10) Napo; (11) Imeri; (12) Guyana; (13) Humid Guyana; (14) Roraima; (15) Amapa; (16)
Varzea; (17) Ucayali; (18) Madeira; (19) Tapajos-Xingu; (20) Para; (21) Pantanal; (22) Yungas; (23)
Caatinga; (24) Cerrado; (25) Chaco; (26) Pampa; (27) Monte; (28) Brazilian Atlantic Forest; (29) Parana
Forest; (30) Araucaria angustifolia Forest; (31) North Andean Paramo; (32) Coastal Peruvian Desert; (33)
Puna; (34) Atacama; (35) Prepuna; (36) Coquimbo; (37) Santiago; (38) Juan Fernandez Islands; (39) Maule;
(40) Valdivian Forest; (41) Magellanic Forest; (42) Magellanic Paramo; (43) Malvinas Islands; (44) Central
Patagonia; (45) Subandean Patagonia

Exp Appl Acarol

123



T
a

b
le

2
M

at
ri

x
o

f
se

q
u
en

ce
d
iv

er
g
en

ce
(%

n
u
cl

eo
ti

d
e

d
if

fe
re

n
ce

s)
o
n

p
ai

rw
is

e
co

m
p
ar

is
o
n
s

o
f

th
e

1
6
S

m
it

o
ch

o
n
d
ri

al
rD

N
A

se
q
u
en

ce
s

fo
r

A
.

d
u

b
it

at
u

m
fr

o
m

d
if

fe
re

n
t

lo
ca

li
ti

es
an

d
fo

r
o
th

er
N

eo
tr

o
p
ic

al
A

m
b

ly
o

m
m

a
sp

ec
ie

s

A
.

d
u

b
it

a
tu

m
C

.
A

rg
.

A
.

d
u

b
it

at
u

m
T

.
A

rg
.

A
.

d
u

b
it

a
tu

m
F

.
U

ru
.

A
.

d
u

b
it

a
tu

m
T

.
U

ru
.

A
.

d
u

b
it

at
u

m
S

P
.

B
ra

.
A

.
d

u
b

it
a

tu
m

R
G

S
.

B
ra

z.

A
.

d
u

b
it

at
u

m
C

.
A

rg
.

–

A
.

d
u

b
it

at
u

m
T

.
A

rg
.

0
.5

–

A
.

d
u

b
it

at
u

m
F

.
U

ru
.

0
.2

0
.2

–

A
.

d
u

b
it

at
u

m
T

.
U

ru
.

0
0

.5
0

.2
–

A
.

d
u

b
it

at
u

m
S

P
.

B
ra

.
0

0
.5

0
.2

0
.0

–

A
.

d
u

b
it

at
u

m
R

G
S

.
B

ra
.

0
.8

0
.8

0
.5

0
.8

0
.8

–

A
.

b
o

er
oi

1
1

.5
1

1
.2

1
1

.2
1

1
.5

1
1

.5
1

1
.8

A
.

a
u

ri
cu

la
ri

u
m

1
4

.4
1

4
.1

1
4

.1
1

4
.4

1
4

.4
1

4
.1

A
.

p
se

u
do

p
a

rv
u

m
1

4
.1

1
3

.8
1

3
.8

1
4

.1
1

4
.1

1
4

.1

A
.

p
a

rv
um

1
7

.5
1

7
.2

1
7

.2
1

7
.5

1
7

.5
1

7
.5

A
.

tr
is

te
1

1
.8

1
1

.5
1

1
.5

1
1

.8
1

1
.8

1
1

.5

A
.

a
u

re
ol

a
tu

m
1

2
.3

1
2

.0
1

2
.0

1
2

.3
1

2
.3

1
2

.3

A
.

b
ra

si
li

en
se

9
.0

8
.7

8
.7

9
.0

9
.0

9
.0

A
.

ca
je

nn
en

se
1

2
.1

1
2

.1
1

2
.4

1
2

.1
1

2
.1

1
2

.7

A
.

ca
lc

ar
a

tu
m

7
.7

7
.7

7
.4

7
.7

7
.7

7
.7

A
.

co
el

eb
s

7
.1

6
.8

6
.8

7
.1

7
.1

7
.1

A
.

g
ea

yi
1

4
.1

1
3

.8
1

3
.8

1
4

.1
1

4
.1

1
4

.1

A
.

in
ci

su
m

7
.2

6
.9

6
.9

7
.2

7
.2

7
.5

A
.

lo
n

g
ir

o
st

re
1

5
.5

1
5

.1
1

5
.1

1
5

.5
1

5
.5

1
5

.5

A
.

m
a

cu
la

tu
m

1
2

.7
1

2
.4

1
2

.4
1

2
.7

1
2

.7
1

2
.4

A
.

n
a

p
on

en
se

1
1

.2
1

1
.1

1
0

.9
1

1
.2

1
1

.2
1

1
.2

A
.

n
eu

m
a

nn
i

1
1

.5
1

1
.2

1
1

.2
1

1
.5

1
1

.5
1

1
.2

A
.

n
o

d
os

u
m

9
.0

8
.7

8
.7

9
.0

9
.0

9
.0

A
.

o
b

lo
n

go
g

u
tt

at
u

m
1

2
.5

1
2

.2
1

2
.2

1
2

.5
1

2
.5

1
2

.5

A
.

o
va

le
1

2
.0

1
1

.7
1

1
.7

1
2

.0
1

2
.0

1
2

.0

Exp Appl Acarol

123



T
a

b
le

2
co

n
ti

n
u

ed

A
.

d
u

b
it

at
u

m
C

.
A

rg
.

A
.

d
u

b
it

a
tu

m
T

.
A

rg
.

A
.

d
u

b
it

at
u

m
F

.
U

ru
.

A
.

d
u

b
it

a
tu

m
T

.
U

ru
.

A
.

d
u

b
it

at
u

m
S

P
.

B
ra

.
A

.
d

u
b

it
a

tu
m

R
G

S
.

B
ra

z.

A
.

p
a

rk
er

i
1

3
.9

1
3

.6
1

3
.6

1
3

.9
1

3
.9

1
3

.9

A
.

p
a

rv
it

a
rs

u
m

1
0

.9
1

0
.6

1
0

.6
1

0
.9

1
0

.9
1

0
.6

A
.

p
se

u
do

co
n

co
lo

r
1

5
.3

1
5

.0
1

5
.0

1
5

.3
1

5
.3

1
5

.3

A
.

ti
g

ri
n

u
m

1
2

.2
1

1
.8

1
1

.9
1

2
.2

1
2

.2
1

1
.9

C
.A

rg
:

C
o
rr

ie
n
te

s,
A

rg
en

ti
n
a;

T
.

A
rg

:
T

u
cu

m
án

,
A

rg
en

ti
n
a;

F
.

U
ru

:
F

lo
re

s,
U

ru
g
u
ay

;
T

.
U

ru
:

T
ac

u
re

m
b
ó
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tumidus in Rı́o San José (GenBank accession number: GU301912) and those of adults of

A. dubitatum was in all cases lower than 0.5%, supporting the standard morphological

identification.

Discussion

As was expected according to previous bibliographical information, the data obtained in

this study showed that the principal host for all parasitic stages of A. dubitatum is the

capybara H. hydrochaeris, while other large mammals such as cattle, horse, T. terrestris,

M. gouazoubira, S. scrofa and T. pecari only have a minor role as feed resource for this

tick species. In this way, H. hydrochaeris can sustain the complete cycle of A. dubitatum.

Considering that opossums and small and medium sized-rodents are important hosts for the

immature stages in the life cycle of Neotropical Amblyomma species as Amblyomma ovale
(Guglielmone et al. 2003b), Amblyomma maculatum (Barker et al. 2004), Amblyomma
tigrinum (Nava et al. 2006), Amblyomma parvum (Nava et al. 2008a), Amblyomma triste
(Venzal et al. 2008) and Amblyomma fuscum (Martins et al. 2009), the findings of larvae

and nymphs on opossums (D. albiventris and D. aurita), Cricetidae rodents (L. molitor;

S. tumidus) and the Chinchillidae rodent L. maximus, indicate that these small and medium-

sized mammals could be alternative hosts for the immature stages of A. dubitatum.

However, it is necessary to carry out ecological studies to evaluate if the interrelationship

between those mammals and the preimagos of A. dubitatum is occasional or has some

degree of relevance for the life cycle of this tick.

The results of this study show that this tick is associated to a restricted South American

area that includes the Biogeographical provinces of Pampa, Chaco, Cerrado, Brazilian

Atlantic Forest, Parana Forest and Araucaria angustifolia Forest, with most records present

in the north-east of Argentina, south-east of Brazil, east of Paraguay and north half of

Uruguay. Taking into consideration that H. hydrochaeris is distributed from Venezuela and

Colombia to Uruguay and northeast of Argentina (Woods and Kilpatrick 2005), the dis-

tribution area of A. dubitatum is lesser than that of its principal host, suggesting that

environmental variables rather than hosts determine the distributional ranges of A. dubit-
atum in South America. A similar conclusion was reached for other Neotropical Ambly-
omma species that feed on large mammals as Amblyomma cajennense (Estrada-Peña et al.

2004), Amblyomma parvum (Nava et al. 2008b) and Amblyomma neumanni (Nava et al.

2009b). Moreover, it is accepted for several tick species that factors such as climate and

vegetation are more determinant for their distribution than hosts (Klompen et al. 1996;

Estrada Peña 2001; Cumming 2002). Future studies should be focused on the identification

of the ecological factors that limit the distribution of A. dubitatum in South America.

There is a finding of A. dubitatum on T. terrestris in Reserva Horco Molle, Tucumán

Province, Argentina (Yungas Biogeographic province) (Zerpa et al. 2003). However, it is

important to assert that there are not natural populations of H. hydrochaeris in this locality

(Alvarez and Martinez 2006). Then, the records of females and nymphs of A. dubitatum on

T. terrestris in Reserva Horco Molle probably is due to the fact that the infested specimen

of T. terrestris cohabits under semi-captivity conditions with capybaras introduced artifi-

cially (Zerpa et al. 2003).

The genetic divergence among the 16S rDNA sequences of the ticks from Argentina,

Brazil and Uruguay identified by means of morphological characters as A. dubitatum, was

substantially low (0.0–0.8%). These levels of genetic variation in the sequences of 16S

gene are usual at the intraspecific level for Neotropical species of the genus Amblyomma
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(Estrada-Peña et al. 2005; Venzal et al. 2005; Nava et al. 2006, 2008b, 2009b; Labruna

et al. 2009). Therefore, the analysis of 16S rDNA sequences confirms the specific deter-

mination by means of morphological characters, and the taxonomic status of A. dubitatum
along its distribution appears to be certain.

Taking into account that H. hydrochaeris has capacity to act as amplifier host of

Rickettsia rickettsii (Souza et al. 2009), and that the co-infestation of H. hydrochaeris with

A. dubitatum and the vector of R. rickettsii A. cajennense has usually been reported

(Pacheco et al. 2007; Souza et al. 2009), it is important to study if A. dubitatum could be

involved as an enzootic vector of this rickettsia species.
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Nava S, Szabó MPJ, Mangold AJ, Guglielmone AA (2008b) Distribution, hosts, 16S rDNA sequences and
phylogenetic position of the Neotropical tick Amblyomma parvum (Acari: Ixodidae). Ann Trop Med
Parasitol 102:409–425

Nava S, Guglielmone AA, Mangold AJ (2009a) An overview of systematics and evolution of ticks. Front
Biosci 14:2857–2877

Nava S, Estrada-Peña A, Mangold AJ, Guglielmone AA (2009b) Ecology of Amblyomma neumanni (Acari:
Ixodidae). Act Trop 111:226–236

Oliveira KA, Oliveira LS CCA, Dias SilvaA, Almeida MR, Almada G, Bouyer DH, Galvao MAM, Mafra
CL (2008) Molecular identification of Rickettsia felis in ticks and fleas from an endemic area for
Brazilian spotted fever. Mem Inst Oswaldo Cruz 103:191–194

Oscherov EB, Bar ME, Milano AMF, Damborsky MP (2006) Presencia de garrapatas del género Ambly-
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Duarte JMB, Labruna MB (2007) Species diversity and seasonality of free-living ticks (Acari: Ixod-
idae) in the natural habitat of wild marsh deer (Blastocerus dichotomus) in Southeastern Brazil. Vet
Parasitol 143:147–154

Tamura K, Dudley J, Nei M, Kumar S (2007) MEGA 4: molecular evolutionary genetics analysis (MEGA)
software version 4.0. Mol Biol Evol 24:1596–1599

Thompson JD, Higgins D, Gibson TJ (1994) CLUSTAL W: improving the sensitivity of progressive
multiple sequence alignment through sequence weighting, position-specific gap penalities and weight
matrix choice. Nucl Acids Res 22:4673–4680
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