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Abstract This study evaluated for the first time the life cycle of Amblyomma oblon-
goguttatum in the laboratory. For this purpose, larvae and nymphs were exposed to Gallus
gallus (chicks), Rattus norvegicus (wistar rat), Calomys callosus (vesper mouse), Oryc-
tolagus cuniculus (domestic rabbit), Cavia porcellus (guinea pig), and Didelphis
albiventris (white-eared opossum). Nymphs were exposed to G. gallus, C. callosus, C.
porcellus, O. cuniculus, R. norvegicus, and Nectomys squamipes (water rat). Adult ticks
were exposed to domestic dogs. The life-cycle of A. oblongoguttatum in the laboratory
could be completed in an average period of 188 days, considering prefeeding periods of
25 days for each of the parasitic stages. Under laboratory conditions, none of the host
species was highly suitable for A. oblongoguttatum larvae, since the recovery rates of
engorged larvae were always <15%, or most of the times <5%. Similar results were
obtained for nymphs, with recovery rates of engorged nymphs always <6%. Our results,
coupled with literature data, suggest that small mammals, especially small rodents, do not
have an important role in the life-cycle of A. oblongoguttatum under field conditions.
Domestic dogs showed to be highly suitable for the adult stage of A. oblongoguttatum, in
agreement with literature data that have appointed dogs as important hosts for the adult
stage of A. oblongoguttatum in South America.
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Introduction

Amblyomma oblongoguttatum Koch is a Neotropical tick distributed from Mexico to
Brazil, with the northern limit of its distribution reaching the Nearctic Region (Gugliel-
mone et al. 2003, 2014; Barros-Battesti et al. 2006). In South America, A. oblongoguttatum
has been recorded from the Amazon biome within Colombia, Surinam, Guyana, French
Guiana, Venezuela, Peru, Bolivia and northern Brazil (Guglielmone et al. 2003, 2014;
Mendoza-Uribe and Chavez-Chorocco 2004; Labruna et al. 2005b, 2010); however, there
are also established populations within the Atlantic forest biome in southeastern Brazil
(Aragdo 1936; Ogrzewalska et al. 2007).

Adults of A. oblongoguttatum have been reported on a variety of wild and domestic
animals, with most of the records on Artiodactyla (Tayassuidae, Suidae, Cervidae),
Perissodactyla (Tapiridae and Equidae) and Carnivora (mostly Canidae and Felidae)
(Aragdo 1936; Fairchild et al. 1966; Jones et al. 1972; Labruna et al. 2005a, b, 2010;
Soares et al. 2015). Overall, the most commonly reported host species for A. oblon-
goguttaum adult ticks is the domestic dog; however this condition has been indeed biased
to the much higher sampling of domestic dogs, when compared to any other host species or
group (Labruna et al. 2000a, 2005a). In addition, A. oblongoguttatum is reported as one of
most frequent human-biting adult tick in the Amazon biome (Jones et al. 1972; Gugliel-
mone et al. 2006; Labruna et al. 2005a; Ogrzewalska et al. 2007).

In contrast to the adult stage, host records for nymphs of A. oblongoguttatum have been
limited to the following host species: deer (Odocoleus sp.) (Nuttall 1912) and two large
bird species, Catharista urubu (Nuttall 1912) and Crax rubra (Fairchild et al. 1966), in
Panama; domestic dogs (Martins et al. 2009; Soares et al. 2014), peccary (Tayassu pecari),
coati (Nasua nasua) (Acosta et al. 2016), agouti (Dasyprocta azarae) (Witter et al. 2016)
and humans in Brazil (Labruna et al. 2005a; Ogrzewalska et al. 2007); and human in
Surinam (Santos Dias 1986). This relatively low number of nymphal records, hitherto,
suggests low host specificity, similarly to the adult stage. Host specificity of the A.
oblongoguttatum larval stage remains obscure, since there is only one host record on deer
(Odocoleus sp.) in Panama (Nuttall 1912).

Although there have been reports in Brazil of A. oblongoguttaum infected by Rickettsia
bellii, a rickettsial agent of unknown pathogenicity (Labruna et al. 2004), nothing is known
of the role of A. oblongoguttatum in the transmission of pathogens to humans or animals.
Because of the likely medical and veterinary importance of A. oblongoguttatum, associated
to the lack of knowledge of its life-cycle, this study reports for the first time the life-cycle
of A. oblongoguttatum under laboratory conditions.

Materials and methods

The ticks used in this study were the progeny of engorged females collected on domestic
dogs in the Municipality of Monte Negro, State of Rondonia, Brazil (latitude —10.25;
longitude —63.31). The engorged females were taken to laboratory and maintained in an
incubator at 27 + 1 °C and 95-100% RH, under 24 h darkness for egg laying. The hatched
larvae were used to start a laboratory colony that was used to evaluate the experimental
life-cycle of A. oblongoguttatum. Voucher specimens (unfed larvae, nymphs and adults)
were deposited in the tick collection “Cole¢do Nacional de Carrapatos Danilo Gongalves
Saraiva” of the University of Sdo Paulo, under accession numbers CNC-634, 1477, 3477.
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Infestations were performed with larvae, nymphs and adults of approximately 25 days
old from two consecutive generations in the laboratory. For larval infestations, we used a
total of six individuals of each of the species Gallus gallus (chicks), Rattus norvegicus
(wistar rat), Calomys callosus (vesper mouse), Oryctolagus cuniculus (domestic rabbit),
Cavia porcellus (guinea pig), and five individuals of Didelphis albiventris (white-eared
opossum). For nymphal infestations, we used six individuals of G. gallus, C. callosus, C.
porcellus, and three individuals of O. cuniculus, R. norvegicus, and Nectomys squamipes
(water rat). All larval and nymphal infestations were performed with =~ 1000 larvae or 60
nymphs per host. Infestations with adult ticks were performed on two crossbred dogs, each
receiving 15 pairs of ticks. With the exception of dogs, all individual hosts were tick-naive
before used in each of the infestations of this study. All infestations consisted of placing
the unfed ticks (larvae, nymphs or adults) directly on the animal nape and dorsum, and
nothing was done to prevent host grooming. Each infested animal was kept in a suspended
wire cage large enough to allow for host grooming. Water and commercial appropriate
food were offered ad libitum. Each cage was kept inside a plastic box two times wider than
the cage, with a double face foam adhesive tape (19 mm wide, 3 M) attached to the box
walls to prevent engorged ticks from escaping. Feeding period was individually annotated
as the number of days from placing the ticks on host to the day that each engorged tick
naturally detached from the host.

Detached engorged larvae, nymphs or adult females were immediately transferred to the
same incubator cited above, where the following biological parameters were daily eval-
uated: premolt period (number of days from detachment to ecdysis), preoviposition period
(number of days from detachment to the beginning of oviposition), and incubation period
(number of days from the beginning of oviposition to the hatching of the first larva). Each
engorged female was weighed on the day of detachment, and later, its total egg mass using
an electronic balance with a 0.1 mg precision. The index of egg production efficiency
(EPE) was calculated in accordance with Bennett (1974): EPE = (weight of egg mass/
initial weight of engorged female) x 100. Percentage of hatching for each female egg mass
was visually estimated according to Labruna et al. (2000b).

Tick feeding and premolt periods were compared between host species or tick sex using
the non-parametric Mann—Whitney test for comparison of pairs. The numbers of ticks that
engorged or successfully molted, after exposed to different host species were analyzed by
the Chi-square or Fischer test.

In order to generate sufficient number of adult ticks to be used in canine infestations, we
performed controlled infestations by nymphs on five tick-naive rabbits. In this case, the
back of each host was shaved and a cotton sleeve (15 by 15 cm) was glued to the skin as
described (Pinter et al. 2002). An Elizabethan collar was used to prevent host grooming.
These rabbits were maintained in the same room of the other hosts, where they were each
infested with 200 nymphs from the same cohorts used in the above-mentioned nymphal
infestations. Each cotton sleeve was opened daily, when detached engorged nymphs were
collected and taken to the incubator mentioned above.

Results

Biological data for two consecutive generations of A. oblongoguttatum in the laboratory
were grouped and are presented in Tables 1, 2 and 3. Among six different host species,
C. porcellus yielded the highest recovery (P < 0.05) of engorged larvae (14.2%),
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followed by G. gallus (5.0%), O. cuniculus (4.7%) and C. callosus (3.9%) of 6000
exposed larvae. The remaining two host species, R. rattus and D. albiventris, were
much less suitable, since <1% of the 6000 and 5000 exposed larvae, respectively,
successfully fed on them (Table 1). The proportion of engorged larvae that successfully
molted to nymphs after feeding on C. porcellus, G. gallus, C. callosus, and R. rattus
were similar (P > 0.05), varying from 60.5 to 67.1%. On the other hand, a significantly
lower (P < 0.05) molting success (31.3%) was observed for engorged larvae that fed on
O. cuniculus.

Feeding success rates of nymphs were generally very low, with 0-1.6% recovery of
engorged nymphs from all host species, except for C. porcellus, on which 5.2% of the
360 exposed nymphs successfully fed (P < 0.05). The proportion of engorged nymphs
that successfully molted to adults after feeding on different host species varied from
33.3 to 100%; however, these proportions were not compared statistically due to the
low number of recovered ticks (Table 2). In order to obtain sufficient number of adult
ticks to continue our study, we performed controlled nymphal infestations inside cotton
sleeves glued to rabbit skin, where ticks were completely restrained and protected from
host grooming. In this case, the recovery of engorged nymphs was 80.3% (803 from
1000 exposed nymphs). The mean number of engorged nymphs recovered from each of
the five rabbits was 160.6 (range: 100-178). A total of 629 engorged nymphs com-
pleted molting to adults (78.3% molting success), which were 313 males and 316
females (sex ratio 1: 1.01).

Mean feeding periods of larvae varied from 4.4 days on G. gallus to 6.6 days on O.
cuniculus. Larvae exposed to G. gallus showed the shortest feeding periods (P < 0.05),
which varied from 3 to 9 days (mode: 4). When larvae were exposed to mammals, feeding
period varied from 4 to 11 days (mode: 5 or 6), with the longest feeding periods (P < 0.05)
on O. cuniculus. Larval premolt periods were generally similar among ticks fed on dif-
ferent host species, ranging from 12 to 23 days, and the mean values varying from 14.6 (for
larvae fed on G. gallus) to 16.1 days (for larvae fed on C. callosus). The only statistical
difference between these premolt periods were for the larvae fed on G. gallus, which were
significantly shorter (P < 0.05) (Table 1). Nymphal feeding periods varied from 4 to
8 days when ticks were released freely on the host and only a total of 29 nymphs were
recovered from the six host species (Table 2). Mean premolt periods of these nymphs were
quite similar, with mean periods varying from 17.0 to 17.9 days. The 629 engorged
nymphs recovered from controlled infestations on rabbits had a mean feeding period of
5.6 days (range 4-10) and mean premolt period of 17.9 days (range 15-28). Premolt
periods of male nymphs (mean: 17.7 days) were significantly shorter (P < 0.05) than
premolt periods of female nymphs (18.2 days).

A total 15 engorged females out of 30 exposed females were recovered from the two
infested dogs, resulting in a 50% feeding success. These females fed from 11 to 15 days
(mean: 12.5), reaching a mean weight of 487.9 mg (range: 304.1-665.3 mg). All but one
engorged females oviposited viable egg masses (mean weight: 253.3 mg) with an 88.2
mean% hatching (range: 75-95%).

The life-cycle of A. oblongoguttatum (larvae to larvae) under laboratory conditions was
completed in 188 days, considering the mean feeding and premolt periods of larvae
exposed to C. porcellus (Table 1) and nymphs exposed to O. cuniculus (controlled
infestations), the mean feeding period and reproductive data of females exposed to dogs
(Table 3), and the pre-feeding periods of 25 days for each of the three parasitic stages.
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Discussion

The present study evaluated the suitability of five different host species for the immature
stages of A. oblongoguttatum. For this purpose, we used the same methodology that has
been used in our laboratory for studying the life-cycle of other neotropical tick species,
namely A. tigrinum (Labruna et al. 2002), A. triste (Labruna et al. 2003), A. dubitatum
(reported as A. cooperi) (Labruna et al. 2004), A. aureolatum (Pinter et al. 2004), and A.
ovale (Martins et al. 2012). This methodology consisted of releasing known number of
ticks on host body with no interference on host grooming, with the intention to simulate a
tick-host contact under natural conditions. Low tick feeding and molting success rates for
some host species would be an indication that they could not serve as suitable hosts under
natural conditions, while high feeding and molting success rates could indicate host
suitability in nature. Obviously, in this later case, other factors are also involved, as for
example, the host-seeking strategy of the tick. For example, small rodents would not be
suitable hosts for ticks that quest on vegetation at heights above 10 cm. Finally, all these
experimental results need to be confirmed by field data, represented by the number of
records that a given tick stage has been recorded from different host taxa.

Considering the above criteria, Labruna et al. (2003) suggested that birds and small
rodents could be important hosts for immature stages of A. triste, since these host groups
yielded up to 40-65% recovery rates for engorged larvae and nymphs in the laboratory.
Several field works have confirmed that immature stages of A. triste feed preferably on
small rodents and birds (Venzal et al. 2008; Nava et al. 2011). Similarly, Martins et al.
(2012) observed highest recovery rates of engorged larvae and nymphs of A. ovale from
small rodents, and suggested that these animals would be important hosts for A. ovale
larvae and nymphs in nature, a condition that has been confirmed by field works (Szabd
et al. 2013; Martins et al. 2016). In the present study, no host species was highly suit-
able for A. oblongoguttatum larvae, since the recovery rates of engorged larvae were
always <15%, or most of the times <5%. Similar results were obtained for nymphs, with
recovery rates of engorged nymphs always <6%. Contrastingly, when we used nymphs
from the same experimental batches to feed inside cotton sleeves glued to rabbit skin, the
recovery rate of engorged nymphs was 80.3%. This later recovery rate indicate that the
nymphs used in the present study were highly viable; therefore, the low recovery rates
observed when ticks were released freely on host dorsum were indeed indicative that these
host species were not suitable for A. oblongoguttatum.

Since we used five different species of small mammals during larval and nymphal
infestations, our results led us to speculate that small mammals, especially small rodents,
do not have an important role in the life-cycle of A. oblongoguttatum under field condi-
tions. Interestingly, a field study in two Amazon forest areas showed that A. oblon-
goguttaum nymphs were efficiently collected by dragging on dense vegetation (Labruna
et al. 2009), an indication that these nymphs host quest on vegetation above ground level.
This condition, coupled with the results of the present study, reinforce our suggestion that
small mammals are not important hosts for A. oblongoguttatum. This statement is cor-
roborated by the few host-record data available for A. oblongoguttatum immature ticks,
which were mostly on medium-sized mammals, such as deer, dogs, peccary, coati, agouti,
and humans (Nuttall 1912; Santos Dias 1986; Labruna et al. 2005a; Ogrzewalska et al.
2007; Martins et al. 2009; Soares et al. 2014; Acosta et al. 2016; Witter et al. 2016).
Interestingly, Labruna et al. (2000c) reported a case of gynandromorphism in A. oblon-
goguttatum specimen collected on dog in the Brazilian Amazon; on the other hand, none
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gynandromorphy specimen was observed in the present study during two consecutive
generations in the laboratory. Finally, our results of infestation of adult ticks indicate dogs
as suitable hosts for A. oblongoguttatum females, corroborating field studies that have
appointed dogs as important hosts for the adult stage of A. oblongoguttatum (Labruna et al.
2000a, 2005a; Bermudez et al. 2011).

Acknowledgements This study received financial support from the Fundag¢do de Amparo a Pesquisa do
Estado de Sdo Paulo (FAPESP) and Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico
(CNPq).

References

Acosta ICL, Martins TF, Marcili A, Soares HS, Krawczak FS, Vieira FT, Labruna MB (2016) Ticks (Acari:
Ixodidae, Argasidae) from humans, domestic and wild animals in the state of Espirito Santo, Brazil,
with notes on rickettsial infection. Vet Parasitol Reg Stud Rep 3—4:66—-69

Aragdo H (1936) Ixodidas brasileiros e de alguns paizes limitrophes. Mem Inst Oswaldo Cruz 31:759-843

Barros-Battesti DM, Arzua M, Bechara GH (2006) Carrapatos de importancia médico-veterinaria da Regido
Neotropical: Um guia ilustrado para identificagdo de espécies. Vox/International Consortium on Ticks
and Tick-borne Diseases (ICTTD-3)/Butantan, Sao Paulo, Brazil, p 223

Bennett GF (1974) Oviposition of Boophilus microplus (Canestrini) (Acarina: Ixodidae). Acarologia
16:1652-1661

Bermudez CS, Zaldivar AY, Spolidorio MG, Moraes-Filho J, Miranda RJ, Caballero CM, Mendoza Y,
Labruna MB (2011) Rickettsial infection in domestic mammals and their ectoparasites in El Valle de
Anton, Coclé, Panama. Vet Parasitol 177(1-2):134—-138

Fairchild GB, Kohls GM, Tipton VJ (1966) The ticks of Panama (Acarina: Ixodoidea). In: Wenzel WR,
Tipton VI (eds) Ectoparasites of Panama. Field Museum of Natural History, Chicago, pp 167-219

Guglielmone AA, Estrada-Pefia A, Keirans JE, Robbins RG (2003) Ticks (Acari: Ixodida) of the Neotropical
Zoogeographic Region. International Consortium on Ticks and Tick-borne Diseases, Atalanta Houten,
ppl73

Guglielmone AA, Beati L, Barros-Battesti DM, Labruna MB, Nava S, Venzal JM, Mangold AJ, Szab6é MJP,
Martins JR, Gonzalez Acuna D, Estrada-Pefia A (2006) Ticks (Ixodidae) on humans in South America.
Exp Appl Acarol 40:83-100

Guglielmone AA, Robbins RG, Apanaskevich DA, Petney TN, Estrada-Pefia A, Horak IG (2014) The hard
ticks of the world. (Acari: Ixodida: Ixodidae). Springer, Dordrecht, p 738

Jones EK, Clifford CM, Keirans JE, Kohls GM (1972) The ticks of Venezuela (Acarina: Ixodoidea) with a
key to the species of Amblyomma in the Western hemisphere. Brigham Young Univ Sci Bull Biol Ser
17:1-40

Labruna MB, Homem VSF, Heinemann MB, Ferreira Neto JS (2000a) Ticks (Acari: Ixodidae) associated
with rural dogs in Uruard, Eastern Amazon-Brazil. ] Med Entomol 37:774-776

Labruna MB, Leite RC, Faccini JLH, Ferreira F (2000b) Life-cycle of the tick Haemaphysalis
leporispalustris (Acari: Ixodidae) under laboratory conditions. Exp Appl Acarol 24:683-694

Labruna MB, Homem VSF, Heinemann MB, Ferreira Neto JS (2000c) A case of gynandromorphism in
Amblyomma oblongoguttatum (Acari: Ixodidae). ] Med Entomol 37:777-779

Labruna MB, Souza SLP, Menezes AC, Horta MC, Pinter A, Gennari SM (2002) Life-cycle and host
specificity of Amblyomma tigrinum (Acari: Ixodidae) under laboratory conditions. Exp Appl Acarol
26:115-125

Labruna MB, Fugisaki EYM, Pinter A, Duarte JMB, Szab6é MJP (2003) Life cycle and host specificity of
Amblyomma triste (Acari: Ixodidae) under laboratory conditions. Exp Appl Acarol 30:305-316

Labruna MB, Pinter A, Teixeira RHF (2004) Life cycle of Amblyomma cooperi (Acari: Ixodidae) using
capybaras (Hydrochaeris hydrochaeris) as hosts. Exp Appl Acarol 32:79-88

Labruna MB, Camargo LMA, Terrassini FA, Ferreira F, Schumaker TT, Camargo EP (2005a) Ticks (Acari:
Ixodidae) from the state of Rondonia, western Amazon, Brazil. Syst Appl Acarol 10:17-32

Labruna MB, Jorge RS, Sana DA, Jacomo AT, Kashivakura CK, Furtado MM, Ferro C, Perez SA, Silveira
L, Santos TS Jr, Marques SR, Morato RG, Nava A, Adania CH, Teixeira RH, Gomes AA, Conforti
VA, Azevedo FC, Prada CS, Silva JC, Batista AF, Marvulo MF, Morato RL, Alho CJ, Pinter A,
Ferreira PM, Ferreira F, Barros-Battesti DM (2005b) Ticks (Acari: Ixodida) on wild carnivores in
Brazil. Exp Appl Acarol 36:149-163

@ Springer



424 Exp Appl Acarol (2017) 71:415-424

Labruna MB, Terassini FA, Camargo LM (2009) Notes on population dynamics of Amblyomma ticks (Acari:
Ixodidae) in Brazil. J Parasitol 95-4:1016-1018

Labruna MB, Romero M, Martins TF, Tobler M, Ferreira F (2010) Ticks of the genus Amblyomma (Acari:
Ixodidae) infesting tapirs (Tapirus terrestris) and peccaries (Tayassu pecari) in Peru. Syst Appl Acarol
15:109-112

Martins TF, Spolidorio MG, Batista TC, Oliveira IA, Yoshinari NH, Labruna MB (2009) Ocorréncia de
carrapatos (Acari: Ixodidae) no municipio de Goiatins, Tocantins. Rev Bras Parasitol Vet 18:50-52

Martins TF, Moura MM, Labruna MB (2012) Life-cycle and host preference of Amblyomma ovale (Acari:
Ixodidae) under laboratory conditions. Exp Appl Acarol 56-2:151-158

Martins TF, Peres MG, Costa FB, Bacchiega TS, Appolinario CM, Antunes JM, Vicente AF, Megid J,
Labruna MB (2016) Ticks infesting wild small rodents in three areas of the state of Sdo Paulo, Brazil.
Ciénc Rural 46-5:871-875

Mendoza-Uribe L, Chavez-Chorocco J (2004) Ampliacién geografica de siete especies de Amblyomma
(Acari: Ixodidae) y primer reporte de A. oblongoguttatum Koch, 1844 para Peri. Rev Peruana de
Entomol 44:69-72

Nava S, Mangold AJ, Mastropaolo M, Venzal JM, Fracassi N, Guglielmone AA (2011) Seasonal dynamics
and hosts of Amblyomma triste (Acari: Ixodidae) in Argentina. Vet Parasitol 181:301-308

Nuttall GHF (1912) Notes on ticks. IT (1) New species (Amblyomma, Haemaphysalis). (2) Ixodes putus:
description of the hitherto unknown larval stage. Parasitology 5:275-288

Ogrzewalska M, Uezu A, Ferreira F, Labruna MB (2007) Carrapatos (Acari: Ixodidae) capturados na
Reserva natural da Vale do Rio Doce, Linhares, Espirito Santo. Rev Bras Parasitol Vet 16:177-179

Pinter A, Labruna MB, Faccini JL (2002) The sex ratio of Amblyomma cajennense (Acari: Ixodidae) with
notes on the male feeding period in the laboratory. Vet Parasitol 105:79-88

Pinter A, Dias RA, Gennari SM, Labruna MB (2004) Study of the seasonal dynamics, life cycle, and host
specificity of Amblyomma aureolatum (Acari: Ixodidae). J Med Entomol 41:324-332

Santos Dias JAT (1986) Ixodideos (Acarina: Ixodoidea) em Cole¢do no Museu Zooldgico de Amsterdao.
Garcia de Orta série Zool 13:75-83

Soares HS, Camargo LMA, Gennari SM, Labruna MB (2014) Survey of canine tick-borne diseases in
Labrea, Brazilian Amazon: ‘accidental’ findings of Dirofilaria immitis infection. Rev Bras Parasitol
Vet 23-4:473-480

Soares HS, Barbieri AR, Martins TF, Minervino AH, de Lima JT, Marcili A, Gennari SM, Labruna MB
(2015) Ticks and rickettsial infection in the wildlife of two regions of the Brazilian Amazon. Exp Appl
Acarol 65:125-140

Szab6 MP, Nieri-Bastos FA, Spolidorio MG, Martins TF, Barbieri AM, Labruna MB (2013) In vifro
isolation from Amblyomma ovale (Acari: Ixodidae) and ecological aspects of the Atlantic rainforest
Rickettsia, the causative agent of a novel spotted fever rickettsiosis in Brazil. Parasitology
140:719-728

Venzal JM, Estrada-Pena A, Castro O, de Souza CG, Félix ML, Nava S, Guglielmone AA (2008) Am-
blyomma triste Koch, 1844 (Acari: Ixodidae): hosts and seasonality of the vector of Rickettsia parkeri
in Uruguay. Vet Parasitol 155:104—109

Witter R, Martins TF, Campos AK, Melo ALT, Corréa SHR, Morgado TO, Wolf RW, May-Janior JA,
Sinkoc AL, Striissmann C, Aguiar DM, Rossi RV, Semedo TBF, Campos Z, Desbiez ALJ, Labruna
MB, Pacheco RC (2016) Rickettsial infection in ticks (Acari: Ixodidae) of wild animals in Midwestern
Brazil. Ticks Tick Borne Dis 7-3:415-423

@ Springer



	Life-cycle of Amblyomma oblongoguttatum (Acari: Ixodidae) under laboratory conditions
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Acknowledgements
	References




