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Host Specificity of Amblyomma cajennense (Fabricius, 1787)
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The parasitic specificity of larval, nymph and adult Amblyomma cajennense on six different host
species: Oryctolagus cuniculus, Rattus norvegicus, Gallus gallus domesticus, Anas platyrhynchus,
Coturnix coturnix and Streptopelia decorata is described. In terms of the numbers of larvae and nymphs
recovered, O. cuniculus was the best host species. The modal day for drop-off of larvae and nymphs was
day three for the mammal hosts, but variable in the birds. We conclude that adult A. cajennense have a
strong degree of specificity due to the fact that the tick failed to complete its life cycle on any of the
evaluated hosts. The immature stages, on the other hand, showed a low level of specificity, most espe-
cially in the larval stage, indicating the existence of secondary hosts which probably serve as dispersers
in the wild. The results also indicated a variable drop-off rhythm for larvae and nymphs in two periods,
diurnal (6-18 hr) and nocturnal (18-6 hr), which differed depending upon the host.
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The genus Amblyomma has approximately 100
described species, 33 of which are found in Brazil
(Aragão & Fonseca 1961). Among these, Amblyo-
mma cajennense (Fabricius, 1787) is restricted to
the Americas, from the southwestern United States
to Argentina (Robinson 1926). It is an important
species in terms of public health. It parasitizes do-
mestic animals and acts as a vector of Rickettsia
ricketsii (Travassos & Valejo-Freire 1944) and, ex-
perimentally at least, Cowdria ruminantium and
Erhlichia bovis to cattle (Massard 1984).

A. cajennense is a three host tick occurring
mainly on equids, but can also be found on a wide
range of other hosts (Rohr 1909, Linardi et al. 1987,
1991a, b). Smith (1974b) emphasized the impor-
tance of determining the role of secondary hosts in
the maintenance of its biological cycle in the wild
and the possibility of the dispersion of immature
stages by birds and wild and domestic mammals.
An understanding of the biology and ethology of

the parasitic and free-living stages is vital for the
establishment of control procedures for this im-
portant ectoparasite species.

The project analyzed A. cajennense host speci-
ficity on six different domesticated species and
recorded the drop-off periodicity of the parasitic
instars and the percentage recovery for each stage.
This study was supported and concluded in the
Ectoparasite Laboratory of the Department of Vet-
erinary and Preventative Medicine of the Veteri-
nary School of the Federal University of Minas
Gerais, Belo Horizonte, during the period of  May
1996 to February 1997.

MATERIALS AND METHODS

The species used for experimental infestation
with A. cajennense were the following: domestic
rabbits (Oryctolagus cuniculus), laboratory rats
(Rattus norvegicus), domestic fowl (Gallus gallus
domesticus), mallard ducks (Anas platyrhynchus),
Italian quails (Coturnix coturnix) and African doves
(Streptopelia decorata). These species were cho-
sen due to the ease with which they can be ob-
tained and maintained in the laboratory.

For this experiment, 13 mature fed A.
cajennense females were collected from horses in
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May 1996, from the Fazenda Modelo, municipal-
ity of Pedro Leopoldo, Minas Gerais, Brazil. They
were maintained in an incubator at 27ºC, and a rela-
tive humidity above 80%. Thirty days after the
oviposition, the eggs were separated, weighed and
placed in specially-designed syringes (see Leite
1988) in groups of approximately 500 eggs. Those
groups which showed an eclosion rate of more than
95% were used for the tests.

Six individuals of each of the host species were
used in the study of the larval phase. They were all
young, immature and, for each species, similar in
age and color and of the same sex. Each one re-
ceived an infestation load of approximately 500
larvae which had been subjected to a period of fast-
ing ranging from 50 to 70 days (Olivieri & Serra
Freire 1984a). To give the larvae the opportunity
to fix themselves on the host, the animals were re-
strained for at least 2 hr in a PVC tube closed with
gauze at each end.  Following this, they were placed
in individual cages of galvanized wire and wood
that was painted white. Each cage was surrounded
by double-sided adhesive tape. The inoculation
were always carried out between 5 to 6 pm.

The parasitic period and the drop-off rhythm
of the larvae were evaluated daily. The detached
larvae were collected at 6 hr and 18 hr, and were
subsequently placed in syringes in a incubator in
order to provide them optimum conditions for fur-
ther development. The initial and final ecdyses
were recorded.

This methodology was repeated for the
nymphal and adult stages, although always with a

new group of hosts, all without prior tick infesta-
tion experiences and with the same characteristics
as mentioned above for the larval stage experiment.
The infestation load for nymphs was 150 and that
for the adults five pairs per animal.

Statistical treatment of the data involved the
use of the chi-squared test to look for any associa-
tion between periodicity of the larval and nymphal
drop-off and the host species, and the Kruskal-
Wallis test was used to examine if the number of
engorged parasites and the number dropping off
varied between host species. The 5% significance
level was used in all cases.

RESULTS

The attachment period for the majority of the
larvae and nymphs was less than 12 hr. The period
of parasitism for these immature stages was vari-
able: in the rabbits it was 3-7 days for both devel-
opmental stages: in the quail 3-6 days for larvae
and 4-5 days for the nymphs; in the pigeons 3-6
days for larvae and 3-7 days for nymphs; and in
the rats 3-8 days for larvae and 3-4 days for nymphs
(Tables I, II).

The modal drop-off day for the larvae and
nymphs of A. cajennense feeding on rabbits and
Norway rats was on the 3rd day. In pigeons and
ducks it was one day later for both larvae and
nymphs. The modal drop-off for quails was on the
3rd day for the larvae and the 4th day for the nymphs.
For the fowl, the reverse was true; the 4th day was
modal for the drop-off of the larvae, and the 3rd
day for the nymphs (Tables I, II,  Figs 1, 2).

TABLE I

Total number and recovery rate, mean numbers per host, temporal distribution of drop-off and the parasitism
period of larvae of Amblyomma cajennense on six different host species

Hosta Modal Total larvae Mean/host Larvae Larvae Parasitism
day  recovered (%)  and rangeb recovered recovered period (days)

6-18 hr 18-6 hr Min-Max

Oryctolagus cuniculus 3 2,527 421.7 a 1,335 1,192 3-7
(84.2)

Anas platyrhynchus 4 1,694 282.3 b 1,197 497 3-6
(56.5)

Gallus gallus domesticus 4 1,365 227.5 b 765 600 3-7
(45.5)

Rattus norvegicus 3 498 83.0 c 346 152 3-8
(16.6)

Coturnix coturnix 3 254 42.3 c 157 97 3-6
(8.5)

Streptopelia decorata 4 232 38.6 c 99 133 3-6
(7.7)

a: six individuals of each species were inoculated with an individual infestation load of 500 larvae; b: different
letters indicate statistically significant differences.
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TABLE II

Total number and recovery rate, mean numbers per host, temporal distribution of drop-off and the parasitism
period of nymphs of Amblyomma cajennense on six different host species

Hosta Modal Total nymphs Mean/host Nymphs Nymphs Parasitism
day  recovered (%)  and rangeb recovered recovered period (days)

6-18 hr 18-6 hr Min-Max

Oryctolagus cuniculus 3 803 133.8 a 557 246 3-7
(89.2)

Streptopelia decoratas 4 10 1.7 b 10 - 3-4
(1.1)

Coturnix coturnix 4 18 3.0 cb 10 8 4-5
(2.0)

Gallus gallus domesticus 3 34 5.7 ce 20 14 3-4
(3.8)

Anas platyrhynchus 4 161 26.8 d 73 88 3-7
(17.9)

Rattus norvegicus 3 53 8.8 e 43 10 3-4
(5.9)

a: six individuals of each species were inoculated with an individual infestation load of 150 nymphs; b: different
letters indicate statistically significant differences.
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Fig. 1: number of engorged larvae recovered per day dropping off six individuals of each of six host species inoculated with 500
larvae of Amblyomma cajennense.
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The greatest number of larvae were recovered
from the hosts, rabbits indicating that they were
the best hosts in terms of the intensity of parasit-
ism (Tables I, II). They were followed by ducks,
fowl, rats, quail and pigeons. There was no statis-
tically significant difference in the pairwise com-
parisons of ducks-fowl (p>0.30), quail-rats
(p>0.40), quail-pigeons (p>0.60) and pigeons-rats
(p>0.15) for the larval phase. For the nymphal
phase, recovery was found to be highest from rab-
bits, with no statistically significant difference be-
tween quail and pigeons (p>0.15), quail and fowl
(p>0.50), and fowl and rats (p>0.30). There was
statistical evidence that drop-off periodicity (noc-
turnal, 18 to 6 hr, as opposed to diurnal, 6-18 hr)
for the engorged larvae and the nymphs of A.
cajennense differed between the host species.

The study of the adult phase demonstrated a
poor incidence of parasitism. A mere five females,
only partially engorged, were obtained from just
two of the six rabbits infested. Of these, only two
produced eggs (497 and 83, respectively), which
were non-viable. This demonstrated that the bio-
logical cycle of A. cajennense coud not be main-

tained on any of the host species studied.

DISCUSSION

The parasitism period and drop-off rhythm for
both larvae and nymphs recorded in this study con-
trast with the findings of a number of other authors
who have studied the biological cycle of A.
cajennense in rabbits (Hooker et al. 1912, Smith
1974a, Olivieri & Serra Freire 1984a, b, Serra Freire
& Olivieri 1992). Except for rats (Smith 1974a, b),
A. cajennense parasitism on the other host species
has never been studied before. Hoogstraal and
Aechlimann (1982) commented that about 10% of
the World’s tick species infect domestic birds and
mammals. A number of Amblyomma and Ixodes
species have been collected from various hosts in
both immature and adult stages. Of the 102 species
of Amblyomma, 37 feed on reptiles and about 20, in
both larval and nymphal stages, have been found to
feed on birds. Mammals are more commonly the
hosts to these ticks than birds and reptiles. Mam-
mals are hosts to at least one species of each genus.
Amongst the mammalian orders, rodents comprise
the group having more tick parasites than any other;

Fig. 2: number of engorged nymphs recovered per day dropping off six individuals of each of six host species inoculated with 150
nymphs of Amblyomma cajennense.
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immature stages of the ticks having been recorded
feeding on more than 300 species (Oliver 1989).
Although the current literature emphasizes the im-
portance of rodent hosts, in this study R. norvegicus
was one of the species with the smallest recovery
rates for larvae and nymphs. Some studies of ecto-
parasites in wild rodent populations in Brazil have
also shown very low parasitism by ixodid ticks, A.
cajennense included (Aragão & Fonseca 1961,
Linardi et al. 1987, 1991a, b). Much more research
is required to improve our understanding of tick life
cycles and their hosts, especially considering the ever
increasing environmental changes resulting from
agricultural practices which favor some species, and
undoubtedly alter or even extinguish ancient tick-
host associations (Hoogstraal & Aechlimannn 1982).

Host activity and the epidemiological factors
connected with the environment (temperature, hu-
midity and photoperiod) appear to act differently
on different species in determining the drop-off
period. Not all show a single pattern (diurnal or
nocturnal), and periodicity may vary at different
stages of the life cycle (Oliver 1989, Sonenshine
1993). This was observed in our study for both the
pigeons and the ducks (Tables I, II). The drop-off
period was consistent for the other hosts and inde-
pendent of their circadian rhythms.

We conclude that there is a certain degree of
host specificity for adult A. cajennense. In none of
the host species tested did this ixodid tick com-
plete its biological cycle. Interestingly, specificity
was lower in the immature stages, and lower in the
larval stage than in the nymphal. It is evident that
a variety of smaller animals can serve as hosts for
A. cajennense and may serve as a mode of dispersal.
This is supported by the work of Smith (1974a, b)
who recorded that larvae and nymphs of this spe-
cies feed well on rodents and lagomorphs, and in-
dicated that small mammals may be important for
the maintenance of A. cajennense in infested ar-
eas. Although Smith did not capture any wild hosts
infested by this species, he emphasized the need
for more studies to determine the role they play as
secondary hosts. Studies of this sort, which exam-
ine biological and ecological parameters of a tick’s
life cycle contribute to the development of more
rational control of this tick species.
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