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Biology of Amblyomma aureolatum (Pallas, 1772)
(Acari: Ixodidae) on Some Laboratory Hosts in Brazil
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Theixodid Amblyommaaureol atum is suspected to play arolein the epidemiol ogy of wild life-cycle hemoparasites,
which frequently infect dogsin rural and hunting areasin Brazl. Little is known about its bionomics. The objective
of the present study was to evaluate some bionomic aspects of A. aureolatum ticksin Brazl. One engorged female,
collected from a dog (Canis familiaris) in SGo Sebastido das Aguas Claras, State of Minas Gerais, was used to
establish a colony in the laboratory. Subsequently its parasitic stage progeny were fed on domestic dogs and
laboratory animals. The free-living stages were incubated at 27°C £+ 2°C and minimum 70% relative humidity in a
BOD incubator. The egg incubation period ranged from 31 to 34 days; the parasitic period of larvae ranged from 4
to 6 days and ecdysis to nymphs occurred from day 19 up to day 22. The parasitic period of nymphsranged from5 to
8 days and the period of ecdysis to adults from 31 to 33 days. The parasitic period of adults ranged from 11 to 15
days, the pre-oviposition period from 6 to 12 days, and the oviposition period from 9 to 38 days. The total duration
of the life cycle ranged from 116 to 168 days.
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According to Aragdo and Fonseca (1961), Ambly-
omma aureolatumwasfirst described by Pallas (1772) in
astudy carried out in the State of Rio de Janeiro, Brazil.
Years later, Koch (1844) described the same species of
tick as A. striatum. The description given by Pallas was
subsequently disregarded, Koch's description prevailing
up to 1961 when Arag&o and Fonseca (1961) concluded
that both descriptionsreferred to the same species. Since
then, the terminology proposed by Pallas has been
adopted, asit preceeded Koch's description by morethan
70 years. Aragdo (1911, 1936) also made basic consider-
ations regarding the morphology and the geographical
distribution of A. aureolatum. Fonseca (1935) evaluated
the viability and the biological cycle of A. aureolatum
ticksunder natural conditionsin Brazil.

Adult stages of A. aureolatum have been frequently
found on domestic dogs (Canisfamiliaris) (Fonseca 1935,
Evanset al. 2000). Rohr (1909), Arag&o (1936), and Aragéo
and Fonseca (1961) described as possible hosts somewild
animals, such as wild canidae (C. azarae and Dusicyon
sp.), wild cats (Feliswiedi wiedi), foxes[D. (Cerdocyon)
thous entrerianus], crab-eating raccoons (Procyon
cancrivorusnigripes), ferrets (Grison furax and G. vittatus
brasiliensis), sloth (Bradypus tridactylus), mountain li-
ons[F. (Puma) concolor], deer (Cervus sp., C. paludosus,
and Mazama sp.), opossums (Didel phis aurita), capyba-
ras (Hydrochaeris hydrochaeris), the wild rodent Eury-
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zygomatomys spinosus catellus (during its nymph stage)
and coatis (Nosua socialis). Other domestic animals can
aso be infested. These include domestic cats (F. catus),
goats (Capra hircus), horses (Equus cabalus), pigs (Sus
scrofa) and cattle (Bostaurus).

According to recent reports (Fonseca et al. 1996,
Nowak 1999), the specific name azarae had already been
used to refer to two different species of canidaein Brazil:
Lycalopex vetulus and Cerdocyon thous. F. wiedi wiedi,
known in Brazil as “maracajd@’ cat, is nowadays consid-
ered to be Leoparduswiedii; foxesare known as C. thous;
the genus Dusicyon is nowadays known in Brazil as
Cerdocyon; ferrets are Galictis cuja and G. vittata; F.
(Puma) concolor is Puma concolor; E. spinosus catellus
iscited asE. spinosus; the speciesN. socialis corresponds
to N. nasua, while C. paludosus corresponds to
Blastocer us dichotomus. The genus Cervus has not been
usedin Brazil (Fonsecaet al. 1996, Nowak 1999).

The occurrence of A. aureolatum ticks has been re-
ported in al geographical regionsof Brazil and in Argen-
tina, Paraguay, Colombiaand French Guyana (Aragéo 1936,
Aragéo & Fonseca 1961, Evanset a. 2000).

A. aureolatum ticks are frequently found infesting
dogsinrura areasin Brazil. Considering itsability toin-
fest human beings and wild animals and its capacity to
transmit rickettsias (Aragéo 1936), A. aureolatum ticks
may play animportant rolein the transmission of rickett-
sial infections, such as the Rocky Mountain Spotted Fe-
ver in Brazil. The objective of the present study was to
eval uate some bionomic aspects of different stages of A.
aureolatum ticks.

MATERIALSAND METHODS

A survey was carried out in rural areas of the State of
Minas Gerais and the dogs living in those areas were ex-
amined for the presence of ectoparasites. Every specimen
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found was manually collected from its host, placed into
labelled flasks, and taken to the laboratory for identifica-
tion. In order to obtain naturally detached engorged fe-
male ticks, adog, from S3o Sebastifo das Aguas Claras,
naturally infested with two females and three males of A.
Aureolatum, was kept in a cage. The cage was isolated
using adouble-faced adhesive tape. The dog wasinfested
with 6 other adult stages of A. aureolatum (3 malesand 3
females) that had been collected from dogs living in the
same region. Among theseticks, only onefemale and one
mal e fixed and among all ticks (including the natural and
the artificial infestations) only one engorged female was
recovered. The engorged femal e was weighed and placed
inaPetri dishfor incubation at 27 + 1°C and minimum 70%
relative humidity in a BOD incubator. These incubation
conditionswere used throughout the experimental period
for the development of all non-parasitic stages of A.
aureolatum. At the end of the ovipositon period, the eggs
were weighed, divided into three groups (group 1 = 288
mg; group 2 = 291mg; group 3 =527 mg) and placed into
disposable plastic syringes which were sealed with hy-
drophilic cotton and incubated. After eclosion, larvaewere
kept in theincubator during 21 days. Larvaefrom group 1
were used to infest aguinea pig (Cavia porcellus) while
larvae from group 2 were used to infest arooster (Gallus
gallus) and larvae from group 3 were used to infest a 60-
day old female domestic dog (C. familiaris). Theinfested
hosts were kept in cages, which were placed on metal
plates surrounded by double-faced adhesive tape. The
recovered engorged larvae were maintained in Petri dishes
and incubated. After ecdysis, nymphs were maintained
up to 37 daysin theincubator and were used to infest two
other dogs of approximately 60 days of age. In order to
minimize losses, the stages from egg up to non-engorged
nymph were not manipulated for quantification. The re-
covered engorged nymphs were counted, kept in Petri
dishesin aBOD incubator until ecdysisto adults. These
were counted and identified asmales or females. The adult
specimens were maintained under incubation conditions
up to 31 days, when 40 of them were used to infest a
femaledog of approximately 4 monthsof age. A further 24
adult specimenswere used to infest arabhit (Oryctolagus
cunicullus) and 24 to infest a rooster (G. gallus). The
infestations were carried out, keeping the proportion of
1:1 (male/female), in the ears and on the neck in the case
of the dog and the rabbit, or under the wings in the case
of the rooster. The animals were inspected twice a day
(early inthe morning and latein the afternoon) for collec-
tion of detached ticks. The recovered engorged females
wereweighed, placed in Petri dishes, and kept under incu-
bation conditionsfor oviposition. In order to estimate the
number of eggs per gram of mass produced, 100 eggs
from 10 different ovipositionswereweighed and the mean
weight was calculated. At the end of the oviposition pe-
riod the egg masses produced were weighed, placed into
plastic syringes that were sealed with hydrophilic cotton
and incubated. In order to evaluate embryonic develop-
ment, eggs were examined under a stereoscopic micro-
scope. The females were kept in Petri dishes and were
observed daily to register the moment of death, which
was determined by cuticule darkness, dehydration and
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lack of reaction when they were touched on thelegswith
astilette.

Theefficiency rates of femaleticksin converting their
food reservoir to eggs (ERCE) was cal cul ated, according
to Szahd (1995), taking into account the weight of egg
mass (EW) and weight of engorged females (FW), asfol-
lows:

EWx 100

ERCE = =,

RESULTS

Adult specimensof A. aureolatumwere collected from
the end of Autumn (May 15th) to the end of Spring (No-
vember 15th) from dogs living in the following areas of
State of Minas Gerais, Sdo Sebastido das Aguas Claras
(20702’ S, 43%56' W, dtitude 1,077 m), LavrasNovas (20°27'S,
43°33' W, altitude 1,273 m), Ouro Preto (20°24' S, 43°30' W,
atitude 1,196 m), Serrado Cip6 (19°17' S, 43°35' W, dtitude
1,223 m) and Taboleiro (19°03' S, 43°32' W, altitude 895 m).
These areas have a rainy temperate climate, with mean
temperature of 18°C during the coldest month and 22°C
during the warmest month and an annual precipitation
over 1,200 mm. These conditions are typical of moun-
tainous areas of central and southern regions of Minas
Gerais(Antunes 1986). No A. aureolatumtickswerefound
on dogs living in the cities with no access to the bush.

Most females that had been collected and incubated
with the aim of establishing acolony inthelaboratory did
not undergo ovipositon, even though they had intact
mouthparts. Therefore, asinglefemale had to be used for
this purpose.

The egg incubation period ranged from 31 to 34 days.
The parasitic period of larvae varied from 4 to 6 daysand
ecdysis to nymphs occurred from day 19 up to day 22.
Although recovery of larvae was not registered in the
present study, it was possible to observe that they were
able to feed satisfactorily on the various types of hosts
tested. The parasitic period of nymphsvaried from5to 8
days, with 554 engorged nymphs being recovered. The
period of ecdysis to adults varied from 31 to 33 days.
Among 554 nymphs, 465 underwent ecdysis, resulting
238 malesand 227 females. Thus, theindex of ecdysiswas
83.5% with 51% males and 49% females. Among the 20
A. aureolatum females used to infest the female dog, 18
engorged and one semi-engorged femal eswere recovered
(90% recovery). In contrast, only one engorged female
wasrecovered (8.3% recovery) among the 12 femal es used
to infest the rabbit, and only one semi-engorged female
was recovered (8.3% recovery) among the 12 used to in-
fest the rooster.

In theinfestation carried out on the female dog, adult
specimens of A. aureolatumfixed on the back, neck, head,
ears, and interdigital membranes. The parasitic period of
adults varied from 11 to 15 days, the pre-oviposition pe-
riod from 6 to 12 days, the oviposition period from 9 to 38
days and survival of females after the oviposition period
ranged from 2 to 27 days.

The mean weight of 18 recovered engorged females
(disregarding semi-engorged females) was 787.8 mg and
the mean weight of egg masses produced was 303.75 mg.
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The mean number of eggs produced per gram was 15,151.
Themean ERCE was 37%. One semi-engorged femaledid
not undergo oviposition and three engorged females,
originated from the dog, laid darkened and dehydrated
eggs, which were not viable. The other 16 females pro-
duced brilliant light yellow eggs with embryonic devel op-
ment, but these became dehydrated within 15 days of in-
cubation. The total duration of the biological cycle of A.
aureolatum tick (disregarding the period that each stage
isableto survive without feeding) ranged from 116 to 168
days (Table).

TABLE

Biological parameters of Amblyomma aureolatumticks under
laboratory conditions (27+ 1°C, 70% RH and scotophase)

Mean + standard Variation

Biological parameter

deviation width
Larval parasitic period (days) - 4t06
Ecdysis to nymph period (days) - 19to 22
Nymph parasitic period (days) 6.42 £ 0.58 5t08
Ecdysis to adult period (days) 3207+056 31t033
Femaleengorging period (days) 12.35+1.39 11to15
Pre-oviposition period (days) 9.53+1.90 6to012
Oviposition period (days) 23.19+6.79 9to 38
Egg incubation period (days) - 31to 34
Post-oviposition longevity 5.56 + 6.37 2to0 27

period (days)

Totd life cycle period (days) - 116 to 168

Weight of engorged females(mg) 787.79 + 318.83 363 to 1730
Weight of egg mass(mg) 303.75 + 262.12 4510 1106
ERCE (%) 37+14 12to 64

ERCE: efficiency rates of female ticks in converting their food
reservoir to eggs.

DISCUSSION

Fonseca (1935), evaluating 11 females of A. au-
reolatum, under natural conditions (temperaturesfrom 24
to 25°C), obtained the following parameters: the pre-ovi-
position period ranged from 8 to 11 days, the oviposition
period from 16 to 26 days, the egg incubation period from
50to 52 days (including the oviposition period), the para-
sitic stage of larvae from 3to 4 days, ecdysisfrom larvato
nymph from 18 to 26 days, the parasitic stage of nymphs
from 5to 7 days, ecdysis from nymph to adult from 31 to
36 days, a proportion of 1 male for each 3 females, the
parasitic stage of females of 11 days and the total dura-
tion of thelife cycle of 107 days. It appears that Fonseca
did not consider the parasitic stage of females and the
pre-oviposition period, as the sum of the values does not
coincide with the duration of the mentioned cycle. The
sum of these valuesindicates aminimum duration of 126
daysand amaximum duration of 147 days.

Fonseca (1935) also observed that females were dead
7 to 8 days after the end of the oviposition period. These
values disagree with the results obtained in the present
study, inwhich femalesdied, on average, 5.56 days (modal
day equals 2) after oviposition had finished. Partially en-
gorged females and females laying few eggs had longer
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periods of survival. In both studies, the oviposition pro-
cesswasirregular, with frequent 1- to 3-day intervaswith
no eggs being laid. Theweights of fully engorged females
(from 864 to 1,590 mg) and egg masses (from 383 to 740
mg) reported by Fonseca were higher than the mean
weight of engorged females(787.8 mg) and egg mass (303.7
mg) estimated in the present study. Only one engorged
femal e produced egg mass heavier than 320 mg (egg mass
weight = 1,106 mg). All engorged females evaluated by
Fonseca had been collected from hosts under natural con-
ditions. The lower weight of engorged females and egg
masses obtained in the present study suggest that the
experimental incubation conditionswere not appropriate
to fulfill the requirements of this species of ixodide. The
lack of egg hatching may also berelated to theincubation
conditions used. Theregionsinwhich A. aureolatumticks
have been reported usually present a temperate and hu-
mid climate. This fact suggests that lower temperatures
and higher relative humidity conditions should be con-
sidered in attempts to maintain alaboratory colony of A.
aureolatum.

Although the Petri dishes had been sterilized and the
incubator fumigated (40 volumesformain+KMnO,), fun-
gal contamination was observed during ecdysis from
nymph to adult and during the oviposition period of en-
gorged females. Contamination did not appear to affect
ecdysisto adult, as more than 80% of the specimenswere
ableto completeit. Contamination caused some egg losses
(6 out of 16 egg masses produced were contaminated by
fungus and 3 of them were discarded) and, may have,
affected female post-oviposition longevity since all fe-
maleswere contaminated. Thetype of contaminating fungi
was not identified.

Asfar asthe duration of each stage of thelifecycleis
concerned, the results observed in both studieswere very
similar although the values obtained in the present study
showed greater amplitude.
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