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Search for Borrelia sp. in Ticks Collected from Potential
Reservoirs in an Urban Forest Reserve in the State of Mato Grosso
do Sul, Brazil: a Short Report
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A total of 128 ticks of the genAsnblyommawere recovered from 5 marsupigBidelphis albiventris}- with 4
recaptures — and 17 rodents (Bélomys lasiurusnd 1Rattus norvegicyscaptured in an urban forest reserve in
Campo Grande, State of Mato Grosso do Sul, Brazil. Of the ticks collected, 95 (78.9%) were in larval form and 22
(21.1%) were nymphs; the only adult (0.8%) was identifiedl.asajennenseViewed under dark-field microscopy
in the fourth month after seeding, 9 cultures prepared from spleens and livers of the rodents, blood of the marsupials,
and macerates ofAmblyommasp. nymphs revealed spiral-shaped, spirochete-like structures resembling those of
Borreliasp. Some of them showed little motility, while others were non-motile. No such structures could be found
either in positive Giemsa-stained culture smears or under electron microscopy. No PCR amplification of DNA from
those cultures could be obtained by emploYiegtospirasp.,B. burgdorferj andBorreliasp. primers. These aspects
suggest that the spirochete-like structures found in this study do not fit into the demesha or Leptospira
requiring instead to be isolated for proper identification.
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Spirochetes of the genB®rrelia sensu lato are etio- cally hard to distinguish from other spirochetes.
logical agents of Lyme disease, which is transmitted to More recently, ticks of the speciés cajennenseA.
humans and to domestic and wild animals primarilgureolatum Ixodessp.,|. didelphidis andl. loricatus
through bites of ticks of the genbdes. have been identified (Barros-Battesti 1998, Costa 1998,
This borreliosis can be caused by a number of speci@bel et al. 2000) in rodents and marsupials contaminated
of worldwide distribution, such a&. burgdorferisensu with spirochetes morphologically similar to those of the
stricto, found in the United States and Eurdpegarinii  genusBorrelia.
and B. afzelii in Europe; andB. japonica in Asia Laboratorial techniques for diagnosis have been de-
(Felfsenfeld 1965, Steere et al. 1977, Barbour 1984eloped and diagnostic criteria established, thus allow-
Baranton et al. 1992). In addition to these species isolatied) an improved knowledge on this borreliosis in Brazil,
from Ixodessp. ticks, another spirochete, nantgéd with the identification of patients showing clinical mani-
lonestari found in the United States and isolated fronfestations that are similar, if not identical, to those of Lyme
Amblyomma americanu(®@arbour et al. 1996), has beendisease and presenting serological cross-reactivity against
implicated in causing cutaneous lesions similar to tho8»orrelia sensu lato antigens (Yoshinari et al. 1992a,b,
of Lyme disease. 1993a,b, 1997, Joppert 1995, Ishikawa 1996, Costa et al.
In 1951, Prof. Henrique de B Aragdo, of Institutdl996, Pirana et al. 1996).
Oswaldo Cruz, Rio de Janeiro, Brazil, sentto Dr Gordon The name Lyme disease-like illness, to designate an
E Davis, in the United States (Davis 1952), 31 specimersnerging zoonosis found in Brazil, was proposed by
of Ornithodoros brasilienséor analysis, which had been Yoshinari et al. (1999, 2000), based on clinical similarities
collected by Prof. Raul di Primo in the State of Riavith the classical Lyme disease described by Dr Allen C
Grande do Sul. After eliciting nymphs of this argasid ticlSteere in 1977, although with some laboratorial differences.
to feed on mice hosts, Prof. Aragdo was able to recovBrazilian patients’ sera react differentlyBoburgdorferi
spirochetes from their blood, naming thBnbrasiliensis  antigens, and, despite many attempts, no etiological agent
The few references available on this matter fail to provideas been cultured so far, suggesting that this is not a
any information on the biology or etiological role of thissingle disease, but rather a complex clinical syndrome.
pathogen, other than mentioning that it is morphologi- The present study was carried out in order to verify
the possible presence®brrelia sensu lato in ticks found
as ectoparasites of marsupials and rodents in an urban
forest reserve of Campo Grande, the capital city of the
State of Mato Grosso do Sul, in southwestern Brazil.
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Grande. This reserve borders residential neighborhoods Analysis of spirochetesSpirochetes were searched
and has a lake that nearly divides its extension into twor in different ways: by direct examination of cultures
sectors exhibiting distinct vegetations — while one of themnder a dark-field microscope with immersion lens; in Gi-
has high-growing grass and Cerrado trees, the other lessa-stained blood smears; and by electron microscopy
features of palm swamp and gallery forest. (Instituto Adolfo Lutz and Departamento de Anatomia
This location was chosen because two patients outBétoldgica, Faculdade de Medicina, Universidade de S&o
a total of 15 in Campo Grande with clinical features anéaulo).
laboratorial diagnosis compatible with Lyme disease-like Cultures exhibiting spiral-shaped structures were sub-
illness had frequented it (Costa 1998). mitted to PCR in order to allow differentiation from struc-
Capture of animals€apture was performed for threetures of the genuseptospira and to detect the presence
weeks in a row, for five consecutive days a week, in Jubyf Borrelia sp. DNA.
1997. Weather conditions were recorded during this pe- DNA extraction and amplification BPNA was ex-
riod. tracted according to the protocol described by Sambrook
The live traps employed were baited with bacon slicest al. (1989), with minor modifications.
for marsupials and corn grains for rodents. Traps were For the analysis of the amplification products, elec-
inspected daily, and the animals captured wereophoresis in 2.5% agarose gel and ethydium-bromide
anesthesized with sulfuric ether in plastic bags for furthetaining were employed (Sambrook et al. 1989).
processing. In order to differentiate fronbeptospirasp. those
Processing of mammalsOnce anesthesized, mam-spirochetes found in the mammals and ticks, a positive
mals were identified, weighed, and measured. They wetentrol was employed consisting of the spedies
combed over a white tray to recover their ectoparasitasterrogans of serogrouplarassovi(Laboratério de
Ectoparasites adhering to the skin were removed with tE®@onoses Bacterianas, Departamento de Medicina
help of tweezers. Veterinaria Preventiva e Saude Animal, Faculdade de
Blood was drawn from the caudal vein of the marsupMedicina Veterinaria e Zootecnia, Universidade de S&o
als. Part of the sample was seeded in BSK culture meditaulo, FMUSP).
and another portion was used for preparing Giemsa- For negative control, a microtube was used, contain-
stained smears. Serum separated from the remaining blaog ultrafiltered water with a standard of 100-Bp molecular
was frozen at -20°C for further studies. The initials MSMveight (Pharmacia Biotech, Uppsala, Sweden).
plus a sequential number were shaved on the marsupials, The DNA ofBorrelia sensu lato was detected through
which were then released into their original environmenBCR with the use of primers of flagellin and 16S rRNA, as
thus becoming available for recapturing. described by Barbour et al. (1996), a procedure capable of
The rodents captured were initially kept under obserdentifying microorganisms of the genBsrrelia.
vation for the presence of ticks during one week, at the The positive control consisted of DNA extracted from
end of which they were anesthesized and submitted ttoreeBorrelia speciesB. burgdorferj B. afzelli andB.
cardiac puncture. A few drops of blood were inoculatedarinii) kept under culture at Laboratério de Investigagéo
into BSK medium, and some more were used for prepariegn Reumatologia, FMUSP. A standard of known molecu-
Giemsa-stained smeatrs for optical microscopy. Followingr weight was used for reference.
sacrifice, liver and spleen samples were seeded in BSK RESULTS
culture medium. The initials MSR plus a sequential num-
ber were shaved on the animals, which were then weighed, Weather conditionsFhe highest and lowest tempera-
measured, and frozen at -20°C until taxidermy time. Folures recorded in the study area during the period of cap-
lowing taxidermy, they were deposited at the mastozoolodyre were 15.2°C and 30.9°C, with a mean of 21.04°C.
collection (Dr Michel Miretzki) of Museu de Histéria Natu-  Identification of the mammals capturelive marsu-
ral Capdo da Imbuia, Departmento de Zoologia, of tHéials of the specieBidelphis albiventrisvere collected
municipality of Curitiba, State of Parana. (3 males and 2 females), with 4 recaptures. Of the 17 ro-
Processing of ticksAll ectoparasites found were taxo-dents collected, 16 were identified Bslomys lasiurus
nomically identified at the Laboratério de Artrépodesand 1 afattus norvegicus
Instituto Butantan, S&o Paulo (Dr Darcy Morais Barros- ldentification of ectoparasitesA hundred and eigh-
Battesti, Ju|y 1997) Unprocessed Specimens were depwn ticks were recovered from the marsupials, 117 of which
ited at its acarology collection. belonged to the gendsnblyommaOf those, 95 (81.2%)
Upon being washed in ethanol, ticks were macerat#¢gre in the larval stage and 22 (18.8%) were nymphs; the
and seeded in BSK culture medium under sterile condinly adult found (0.8%) was identified Ascajennense
tions and laminar flow in the Laboratério de Investigacdo From the rodents of the specksasiurus 11 speci-
em Reumatologia (LIM-17), Faculdade de Medicinanens oAmblyommap. were collected, 6 (54.5%) of which
Universidade de S&o Paulo, where the cultures were flere larvae and 5 (45.5%) nymphs.
lowed up for spirochetes’ growth. Analysis of culture media under dark-field micros-
Analysis of culture media Cultures were kept in COPY -Spiral-shaped structures, most of them with little
anaerobic conditions in an incubator at 33°C. Aliquot&otility, were found in nine cultures, although only in the
were periodica”y viewed under a dark-field microscopg)urth month after inoculation. In addition, the structures
with immersion lens. Spirochete-like positive cultures wer@ere sometimes seen tangled, in the mannBoafelia
reinoculated in BSK. sp. cultures (Figure).
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Of the positive cultures, 4 were prepared from rodent A. cajennensepopularly known as “star-tick”
spleens, 1 from rodent liver, 1 from marsupial blood, and(&lechtmann 1975), is widely distributed in the Americas,
from macerates ckmblyommasp. nymphs. particularly in warmer regions. It can be found on wild

No structures suggestive of spirochetes, howeveaand domestic birds alike, as well as on mammals and, not
were observed in Giemsa-stained aliquots obtained frorarely, on ophidians.
culture media, or in at least 2 analyses performed under Humans are often bitten by this tick in any of its de-
electron microscopy. velopment stages, but mainly as larvae and nymphs.

DISCUSSION Found in large numbers on fields and pastureland in dry
N ] and cold seasons, it is regarded as the vector of spotted

The weather conditions at the time of capture must ligver group rickettsiosis and equine babesiosis.
taken into account, as the development stages of ticks The identification ofA. americanunas the vector, in
correlate with the seasons (Flechtmann 1973, Barrogre United States, of a distinct, uncultivable species of
Battesti 1998). Borrelia known asB. lonestari(Barbour et al. 1996), rec-

Barros-Battesti (1998), in an extensive study carrieggnized as the etiological agent of a Lyme disease-like
out in the municipality of Itapevi, State of Sdo Pauldgjiness causing cutaneous lesions without systemic mani-
found the highest frequency of rodents, along with thistations, has caused the inclusion of the geékms
highest numbers of immature ticks, to be related to tiiyomma to the list of known vectors of this disease to
dry and cold season, which lasts from April to Septembe{ymans.

In the present study, capture was performed in July, The investigations performed by Barros-Battesti et al.
when rainfall was entirely absent, with a mean tempergt998, 2000) and Yoshinari et al. (1997) in the municipality
ture of 21.04°C — i.e., atypical dry and cold winter montfyf Cotia, State of S&o Paulo, led to the recovery, from
in terms of the region’s pattern. A total of 5 marsupialgodents and marsupials, of tick species other than
(D. albiventrig and 17 rodents (16 of the spec®s cajennensesuch a$. didelphidis,|. loricatus, A. aureo-
lasiurusand 1 ofR. norvegicupwere collected during |atum and Rhipicephalus sanguineuall of which, ex-
that period, providing 227 immature forms (larvae angept for the last one, were often found contaminated with
nymphs) ofAmblyommap., along with one adult form of spirochete-like structures similar to those immobile struc-
the same genus. On the other hand, in the study carrigges found in Campo Grande.
out by Barros-Battesti in Itapevi, adult ticks were pre- perhaps because the study in Campo Grande has
dominant in the rainy and warm season (October to MarclRhanned only a short period of the year and has covered

All tick nymphs and larvae identified in the preseng, |imited stretch of land, no occurrence could be detected
work belonged to the gen#snblyommawith one adult of tick species other than those four mentioned above —
specimen identified a&. cajennensehe remaining ecto- 3 finding that, nonetheless, corroborates results of previ-

S%rasites captured did not belong to the sub-dbder ous investigations showing an absence of records of
idae

Spirochete-like structures seen under dark-field microscopy in BSK culture of spleen of rBdtohys lasiurup captured in the
Biological Reserve of Universidade Federal de Mato Grosso do Sul (Campo Grande, State of Mato Grosso do Sul, Brazil).
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Ixodessp. ticks in this region of the country. This constiwhen added into BSK medium (Yoshinari et al. 1997, 1999,
tutes a very relevant epidemiological finding, since th2000).
transmission of the disease in Brazil might be linked to the Because of these microbiological and serological dif-
presence oAmblyommasp. vectors. ferences and the impossibility of amplifying DNA from
Additionally, the possible involvement Amblyomma primers ofB. burgdorferiflagellin, in addition to the fact
sp. in the transmission of this Lyme disease-like iliness that the spirochete-like microorganisms do not belong to
Brazil is supported by reports of human cases relatedttte genud.eptospira the existence can be postulated of
casual bites of this arthropod genus in the State of Rio d@ew clinical syndrome called Lyme disease-like illness,
Janeiro (Yoshinari et al. 1999, 2000). whose causative agent is either a very different borrelia
It is possible to suggest that ticks of theicinus or a microorganism of another genus transmitted by ticks
complex are the vectors responsible for the transmissiother than those of tHericcinuscomplex.
of microorganisms that cause classical Lyme disease in Further studies shall lead to the isolation and charac-
the United States and Europe, while others, sudknas terization of this etiological agent, thus permitting a more
blyommeasp., would be implicated in the appearance of accurate diagnosis of this emerging zoonosis in Brazil,
similar disease. Curiously, cases of Lyme disease hawhich has been met with increased interest in many medi-
been reported in Australia (Russell et al. 1994), althougtal specialities, as this challenging infectious syndrome
neither vectors nor microorganisms have been identifidgths been affecting more and more patients over time.
yet.
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