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Artificial Feeding of Amblyomma cajennense (Fabricius,
1787) (Acari: Ixodidae) through Silicone Membrane
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An artificial feeding system was used where citrated bovine blood was offerred to male and female
Amblyomma cajennens&estiges of blood, sweat, hair and exfoliated skin were used as phago-stimu-
lants placed on the surface of the silicone membrane. The ticks were collected, as engorged nymphs
from naturally infested equines, with the ecdysis occurring in the laboratory. Four hundred ticks were
used, 50% being female, at three to four weeks post-ecdysis. Vestiges of blood on the silicone membrar
were the most efficient phago-stimulant and the association of vestiges of blood and sweat residue
smears yielded better results compared to the other phago-stimulants used.
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Artificial feeding of hematophagous arthropodsBrown (1989), the feeding strategy of ticks involves
was documented by Rodhaim et@912), using the mechanical reaction of their buccal appendages,
defibrinated ovine blood and rat skin membraneffective in secreting substances like the prostag-
to feedGlossina palpalis Galun (1967) cited the landin E2 and anti-histamines, in the formation of
existence of stimulants that regulate the feeding dermal pool where they feed. The same author
behavior of hematophagous arthropods, such ahowed that the argasid ticks differed from the ixo-
vision, temperature, relative humidity and chemidid ticks by the way they nourish themselves on
cal factors, that can act in combination or in isolathe hosts and determined reactions which differed
tion. Davis et al. (1983) described the preparatiobetween these two tick Families. Because of this,
and use of a reinforced silicone membrane for thiae artificial feeding of the ixodids is more diffi-
artificial feeding ofCulicoides mississippensis cult, due to the necessities of greater attachment
Stone etl. (1983) artifically fedxodes holocyclus time and the necessary combination of host reac-
using a silicone membrane. Butler et @984) tions required to meet their feeding needs.
found five tick species of th@rnithodorosgenus The objective of this study was to determine
capable of being infected with the African Swinethe effectiveness of different phago-stimulants col-
Fever using an artificial feeding system with sili-lected from the hosts in initiating the attachment
cone membrane. and feeding oA. cajennensin the laboratory uti-

The different feeding strategies employed byizing silicone membrane and citrated bovine blood.
the.hematophagous .ar_thropc_)ds have determined MATERIALS AND METHODS
various degrees of difficulty in the search for the ) i
establishment of efficient technologies for their  The specimens &. cajennensased were col-
laboratory feeding. The hard ticks stand out a€cted from equines belonging to the Farm of the
the arthropods that present the greatest difficultidgstituto de Zootecnia, Universidade Federal Ru-
in the development of an artificial feeding systenfial do Rio de Janeiro, municipality of Seropédica,
capable of attending their needs. According t&tate of Rio de Janeiro. The ixodids ticks were

obtained, as engorged nymphs, from the animals
and maintained in a bioclimatized chamber at
This work was supported by a grant from the Conselh§8+1°C and 75% relative humidity (RH) until
Nacional de Desenvolvimento Cientifico e Tecnol6gicddulthood.
(CNPq), Brazil, and represents the first author's MSc. ~ For the contention of the ticks, cages of 120 cc
Thesis presented to the Universidade Federal Rural dissposable plastic containers were constructed. For

Rio de Janeiro. better air circulation, each cage contained three rect-
*Corresponding author. Fax: +55-21-682.1109 angular openings protected by tulle and covered with
Received 19 April 1996 metal mesh. The bottom was substituted by silicone

Accepted 12 May 1997 membrane, with a mean tickness of 0.056 mm.
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The feeding system was based on the utiliza- The sequence of the treatment of the mem-
tion of silicone membranes and an electricallypranes in respect to the type of association and the
heated plate (Davis et al. 1983). Blood waghago-stimulant used, was first with blood, sec-
asseptically collected from the jugular vein of doondly with sweat and ultimately with hair and ex-
nor cows or calves into 10 ml Vacutainer bloodoliated skin.
collection tubes containing 0.07 ml of 10% sodium RESULTS

citrate as the anticoagulant. During the feeding ' . . :
process, the cages were maintained in a chamber. The final rate of the partially fed ticks obtained

with a regulated internal temperature of 28°C. was 10.5% in 400 tested ticks. From the 42 par-

The RH was 75% + 5% and the feeding surfa
was maintained at 374C.

Forty plastic cages with 10 adult specimens C\Ive
A. cajennensén each, were used at three to fou
weeks of post-ecdysis; 50% of the ticks in eac
cage were female. The feeding chambers we
filled with 3.5 ml of pre-heated blood and change

CtiaIIy fed specimens, 19 (4.75%) were females and
53 (4.75%) were males.

Phago-stimulants used in isolatiormhe ticks

re attracted to the membrane with blood on the
rd and 4th day of the experiment. On the 8th and
th days of the test, the ixodids started to attach

fiemselves and blood ingestion occurred in 18

h . h ecimens (Table). In the cages with sweat treated
every 8 hr. Feeding response was observed t roug%mbrane, attachment occurred with five speci-

a stereoscopic microscope. The cages with the ticksans. The attachment by the specimen occurred

were maintained in such a way so as to allow ampig, the gth and 9th day, and the blood uptake started
surface contact between the silicone membrane agd the 11th day. In the cages with membranes

the blood. o . , treated with hair and exfoliated equine skin and in
Phago-stimulants utilized in isolatievestiges  the control group, there was no attachment.
of blood, sweat and exfoliated skin collected from  phago-stimulants used in combinatioin all
equines, naturally infested with cajennenseere  of the cages, tick initial behavior was to assemble
used. To treat the membranes with sweat or blooghemselves, and search the membrane surface. The
approximately 31l of these substances were spreadombination of blood and sweat resulted in 12 par-
on the surface of the membrane. Sweat was calally fed ticks (Table), with the attachment start-
lected from the animal immediately prior to useing on the 6th day. The association of blood, sweat,
The hair and exfoliated skin were placed in conhair and exfoliated skin resulted in lower feeding
tact with the membranes 48 hr prior to use. and attachment rate with five ticks partially fed. In
Phago-stimulants utilized in associatieifhe  the cages with the membranes treated with blood,
association of blood and sweat; blood, hair andair and exfoliated skin, two ticks attached on the
exfoliated skin; blood, sweat, hair and exfoliated®th day and partially fed. In the cages with sweat,
skin; sweat, hair and exfoliated skin; and the corhkair and exfoliated skin and in the control group,
trol group without any type of treatment, were studthere was no attachment.
ied.

TABLE

Amblyomma cajennensed with citrated bovine blood, with a temperature of 3%&, through silicone
membrane, utilizing different phago-stimulants

Phago-stimulants Fed ticks % Male % Female %
Blood vestiges 18 (80) 22.5 9 50 9 50
Sweat residue 5 (60) 8.3 2 40 3 60
Hairs and exfoliated skin 0 (60) 0 0 0 0 0
Blood + sweat 12 (40) 30 7 58 5 42
Blood + hair and exfoliated skin 2 (40) 5 1 50 1 50
Blood + sweat + hairs and exfoliated skin 5 (40) 125 4 80 1 20
Sweat + hair and exfoliated skin 0 (40) 0 0 0 0 0
Control group 0 (40) 0 0 0 0 0
Average 3 2.75
Standard deviation 3.54 3.19
Variance 12.57 10.21

Numbers in parenthesis indicate the total ticks used.
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DISCUSSION an electric heating plate, instead of a humid sourse

There was no significant difference in the pert© heat the blood (Butler et al. 1984), could have
centages of male and femalecajennensertifi-  caused the low humidity on the feeding surface,
cially fed (p > 0.05). Hokama et al. (1987) whdnaking tick attachment more difficult. .
worked withOrnithodoros coriaceysobtained a _Waladde et al. (1991) utilized whole defibri-
higher feeding rate in females. Uchikawa (197651ated blood, as a source of nutrients for the ticks
affirmed that there was no difference in the pro2nd developed a method capable of satisfying the
portion of artificially fed male and femafirgas needs of thesg art_hropods for membrane attach-
japonicus ment and feeding, in the absencg of natural hpsts.

The membrane treated with vestiges of blood he authors used Ixodid's excretion and washings
was shown to be more efficient when comparetfom the parasitized regions, obtaining good re-
with other phago-stimulants. There was a rate §ults as attachment stimulants. Waladde et al.
5% of partially fed ticks when blood was combined1993) utilized similar procedures, reported higher
with hair and exfoliated skin, while the isolatedates in engorged ticks with heparinized blood. The
treatment of the membrane with hair and exfoliduthors did not achieve complete engorgement in
ated skin was unsuccessfuL Conﬁrming the phagéhe ixodids with the use of the citrated blood or
stimulation of the blood. The variation of the fedwith EDTA. _
ixodids by means of treated membrane with blood Galun (1967) and Galun and Kindler (1968)
Vestiges was between 5% and 30%, in accordan(@OftEd that the RH is Qilrectly involved in almost
with the employed treatment (Table). all the stages of nutrition of hematophagous

The isolated treatment of membrane with swedrthropods. Thus the manner in which the blood
residue, also resulted in successful attachment WRs heated, the atmosphere of the tests, the repo-
the ixodids, with a rate of 8.3% of partially fedsition of the blood and the intense handling of the
specimens. The association of blood vestiges a@gdes, are aspects that need to be studied further,
sweat residue in the treatment of the silicone mengeeking more efficient alternatives for artificial
branes, established a more rapid attachment of §&eding ofA. cajennese
days. The highest percentage of partially engorged REFERENCES
ixodids was also obtained using this combination . .
making it the most efficient phago-stimulant.Bro‘Nn SJ 1989. Pathological consequences of feeding
Blood and sweat, both being body fluids, possess PY hematophagous arthropods: comparison of feed-
similar components, like Na, K, chloride, lactate, ing strategiesMisc Publication Am Entomol S@d:
glycoproteins, and nitrogens compound. The SUgger JF, Hess WR, Endris RG, Holcher KH 1984,
cessful association of the blood and sweat as phago- yitro feeding ofOrnithodorosticks for rearing and
stimulants, may be explained by the various types assessmentf diseases transmission, p. 1075-1081.
of treatment studied in more detail by other au- In DA Griffiths, CE Bowman (eds)AcarologyVI,
thors (Galun 1967). Vol 2. Ellis Horwood, West Sussex, England.
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phago-stimulants was cited by Butler et al. (1984) @ reinforced membrane. Med Entomol20: 177-
as not being necessary for ticks from the genys
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