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Trypanosoma cruzi Infection in Didelphis marsupialis in
Santa Catarina and Arvoredo Islands, Southern Brazil
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Between 1984 and 1993 the prevalence offtypanosoma cruznfection in opossum®idelphis
marsupialiswas studied in Santa Catarina and Arvoredo Islands, State of Santa Catarina, Brazil. The
association of the triatomine biRganstrongylus megistwgth opossums nests and the infection rate of
these triatomines by. cruziwas also studied. Thirteen different locations were studied in Santa Catarina
Island (SCI), in which 13D. marsupialisvere collected. Sixty two opossums were collected at the
Arvoredo Island (Al), located 12 miles north from SCI. All captured animals were submitted to parasi-
tological examinations that revealed the presencé.afruziin 21.9% of the opossums captured in SCI
and 45.2% among opossums captured in the Al. The preseRcenagistusvas detected in most of the
D. marsupialisiests collected in the SCI, however, in the non-inhabited Al only eight triatomines were
collected during the whole study. The presencd ofruziinfectedD. marsupialisassociated withe.
megistusn human dwellings in the SCI, and the high infection rat®ofmarsupilaidy T. cruzi in the
absence of a high vector density are discussed.

Key words:Didelphis marsupialis Trypanosoma cruzi Panstrongylus megistusChagas disease -
human dwellings - Santa Catarina - Brazil

Trypanosoma cruzithe etiological agent of high infection rates and long term parasitemia, act-
Chagas disease, is a protozoan parasite that infeirtg as important links between the parasite sylvatic
over 200 sylvatic or domestic mammalian specieand domestic transmission cycles (Barretto et al.
and subspecies from seven different orders in Ceh964, Zeledon et al. 1970).
tral and South America, including man. Marsupi- Although the State of Santa Catarina is non-
als, mainly those from the genD&delphis have endemic for human Chagas disease, previous stud-
been cited as one of the most important reservoirss revealed that 84.5% and 66.6% of the
of T. cruziin several Latin American countries megistusandRhodnius domesticugere infected
(Barretto et al. 1964, Travi et al. 1994). Previousy T. cruzi respectively (Schlemper Jr et al. 1985).
studies revealed distinct infection ratesDaflel- Recently, adults and nymphs Bf megistusvere
phissp. byT. cruziin different regions of Brazil found in several artificial ecotopes as well as in
such as 35.7% in Rio de Janeiro (Guimardes &uman dwellings in Santa Catarina Island (SCI),
Jansen 1943), 24% in the Amazon basin (Milemdicating the high potential of this species to in-
1976), 20.6% in Mambai, State of Goias (Mellovade and colonize human dwellings as observed
1982) and 37.9% in Bambui, State of Minas Gerais the State of Sdo Paulo (Forattini et al. 1982,
(Fernandes et al. 1991). Steindel et al. 1994).

Due to its synantropic behaviour, frequently In this work we studied the prevalenceTof
invading human dwellings in both rural and urbarcruziamongd. marsupialig=D. aurita) captured
areas, opossums are commonly bitten by sylvatin two distinct islands in Santa Catarina as well as
and/or peridomestic triatomine species. Once irdiscuss the presence of this opossum associated
fected byT. cruzithese marsupials usually presentvith P. megistusn human dwellings as an impor-

tant risk factor for the transmission of Chagas dis-
ease.

MATERIALS AND METHODS

Study site SCI, also known as Floriandpolis,
*Corresponding author. Fax: +55-48-331.9258. E-mailias an area of 425 Knand is located in Santa
grisard@ccb.ufsc.br Catarina, southern Brazil. Around 500,000 people
Received 15 February 2000 live nowadays in this Island where only 15-20%
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five opossums captured in the Al were tagged and

released for recapture after four to six months. For

nest localization, six aduld. marsupilaiswere
Avoredolsiand — fo|lowed using the method described by Miles
(1976). Briefly, this method uses a backpack at-
tached to the opossum, which contains a line reel.
The animal is released in the same capturing site
and the line tracked to the end. Comparison of the
percentage of infected animals in both islands was
performed by the chi-squarg?j test.

Triatomine search In both islands, triatomines
were systematically searched in opossums nests in
tree holes, rocks, palm trees and bromeliads in both
sylvatic or peri-domiciliar environment and also
in houses and other human-made dwellings. In the
Al, triatomines were also captured using light traps.
All captured triatomines had their intestinal con-
tents and feces examined for the presence of flagel-
lates by fresh and Giemsa-stained sméarstuzi
was isolated by sub-inoculation of positive feces
in Swiss albino mice or by xenoculture as previ-
ously described (Bronfen et al. 1989).

Map showing the Arvoredo and Santa Catarina Islands local- RESULTS
ization off the State of Santa Catarina coast.

BRAZIL

A total of 199D. marsupialisivere collected in
both islands, 137 (63 males, 70 females and 4 un-
determined) at the SCI and 62 (27 males and 35
) o ) females) at the Al. Th@&. cruziinfection rate
this study, SCI was divided in north, central a”%mong these animals was 21.9% and 45.2%, re-
south regions, and 13 localities were studiecgpecti\,my (Table).
Arvoredo Island (Al), with a 7 kfharea, is located At SCI, 13 out of 137 animals were positive by
12 miles north from the SCI, mostly covered by &esh blood examination (9.5%), 25 by xenodiag-
well-conserved forest. In the Al, a Brazilian navynesis (18.2%) and 21 by hemoculture (15.3%) in a
base (Marinha do Brasil) has only a few men (3-S5hta) of 30T. cruzipositive opossums. Among all
which usually stay periods of 12-24 months in iy marsupialicaptured in SCI, mostly from Lagoa
(Figure). _ _ da Conceicdo, Trindade and Cérrego Grande lo-
Animal captures Animals were collected in cjjities (Central region), 27.7% of them were cap-
both islands from 1984 up to 1993, manually ofyred in human dwellings (houses and annexes),
with live-traps (20x20x60 cm) set up in sylvatic,17 59 in the peridomicile (storage houses) and
peri-domestic or domestic environments as dets 29 in the sylvatic environment (Table). No
scribed by Fernandes et al. (1990). Animals capyyzjinfection in scent glands was detected among
tured by inhabitants were also included in thig1 animals examined in this islarid.cruziinfec-

study. After sex and weight determination, eacljon was found in 12.4% of the opossums captured
animal was subjected to parasitological examingn hyman-related dwellings.

Giemsa-stained smears, hemoculture in LIT (livegrassicaudataand Marmosa cinerepwere cap-
infusion tryptose) medium as described by Luz &fyred in SCI. NoT. cruziinfection was detected
al. (1994) and xenodiagnosis performed with 13mong the 34 captured animals (28crassi-
nymphs of 4th/5th instar . megistusvas used cayudataand sixM. cinered.
to detecfT. cruziinfection. At the All, six out of 62 opossums were posi-
Whenever possible, the scent glands were e¥ye forT. cruziby fresh blood examination (9.7%),
amined for the presence ®f cruzi Other marsu- 28 py xenodiagnosis (45.2%) and 12 by he-
pial and rodent species were captured in both igoculture (19.3%). Among the 28 cruziposi-
lands during this study. These animals were al§f/e D. marsupialis two had parasites in the scent
examined foif . cruziinfection as described above. gjands (7.1%), as determined by fresh and Giemsa-
_ Animals captured in the Al were either examstained smears. All positive samples were isolated
ined in the field or brought to the laboratory. Thirty-hy culture in LIT medium. The number of infected
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TABLE

Number ofDidelphis marsupiali€aptured in Santa Catarina and Arvoredo Islands, the percentage of
Trypanosoma cruinfected animals and the number of capturedTar@uzipositive animals per ecotope

Total T. cruzi Capture site

number infected House Annexes Forest
Santa Catarina Island
North region 10 50% 1 4 (3) 5(2)
Central region 112 20.5% 37 (6) 20 (8) 55 (9)
South region 15 13.3% - - 15 (2)
Sub total 137 21.9% 38 (6) 24 (11) 75 (13)
Arvoredo Island 62 45.2% - - 62 (28)
Total 199 38 (6) 24 (11) 137 (41)

a: number of opossums captured (numbeF.afruziinfected animals): significant (p<0.001)

opossums in the Al was significantly higher tham|. These strains were already characterized by

in SCI (p<0.001). , Steindel et al. (1993, 1995) by biological, bio-
From a total of 35 opossums examined, taggeghemical and molecular methods.

and released in the same capturing site in the Al, Despite the existence af rangeliin Santa

six females were recaptured. One female, originally 5tarina (Grisard et al. 1999), none of the animals

negative forT. cruziinfection by all methods, be- examined during this study were infected by this
came infected within a six month period as revealeghasite.

by xenodiagnosis and hemoculture indicating ac-
tive transmission in the Al. Following the method DISCUSSION

used by Miles (1976), six opossums were moni- Opossums from the geniRdelphis have a
tored in the Al. Two animals were recovered angvide distribution in South America, being fre-
their nests, one in a tree hole and the other undetjaently observed in close association with
rock formation, were negative for triatomines. Twariatomines and human dwellings in both sylvatic
other line ends were found in rocks and two werand urban areas. Rodents and marsupials, are not
disrupted. Neither the 12 rodenBryzomyssp.) only the most important blood source for several
captured in this island nor all six soldiers of theriatomine species, but also their major source of
Brazilian navy living there were positive forcruzi T, cruziinfection (Rocha e Silva et al. 1975). Stud-
infection. ies onT. cruziinfection inDidelphissp. in differ-

A total of eightP. megistugfive female adults ent regions of Brazil revealed infection rates vary-
and three nymphs) were captured in the Al duringhg from 20.6% to 37.9% (Guimardes & Jansen
the whole study. The five females were captured943, Miles 1976, Mello 1982, Fernandes et al.
using light traps, while the three nymphs were991). In the present work. cruziinfection rates
found in an opossum nest in a tree hole. Sisf 21.9% and 45.2% were foundln marsupialis
triatomines (three nymphs and three adults) recaptured in the Santa Catarina and Arvoredo Is-
vealed the presence f cruziin their feces. Two lands, respectively.
others were collected by Navy soldiers and pre- Previous studies reported the association. of
served in alcohol. cruzi infected triatominesR. megistusandR.

In contrast, the search for triatomines in SCHlomesticuswith rodent and marsupial nests in wild
revealed the presencefdfmegistusn the sylvatic areas of the SCI (Leal et al. 1961, Schlemper Jr et
environment, where 268 nymphs and six adultsl. 1985). Also, the associationRfmegistusvith
were collected, as well as in human dwelling®. marsupialisin artificial ecotopes, including
where 305 nymphs and 24 adults were captureduman-made dwellings in SCI, has been reported
TheT. cruziinfection rate among these triatominegSteindel et al. 1994). Similar report was made by
was 86.1% and 55.3%, respectively. Forattini et al. (1982) in the State of Sdo Paulo.

During this study, 39 cruzistrains were iso- Using the precipitin test to evaluate the food
lated fromD. marsupialisand 28 strains were iso- source of these triatomines, Steindel et al. (1994)
lated fromP. megistusollected in both SCI and have found that 80.6% of the 31 adRltmegistus
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captured in artificial ecotopes fed on humandowed during two months by parasitological and
Moreover,T. cruziinfection was detected in 55.3% serological tests (indirect immunofluorescence).
of these triatomines. Since only one opossum was positive by either

In the present study, 62 out of 13¥. tests, we conclude that cruziinfection in opos-
marsupialis (45.2%) were captured in humansums can be easily detected by using parasitologi-
dwellings in the SCI. Naturdl. cruziinfection was cal methods.
confirmed in 17 (27.4%) of these opossums. T. cruziinfection rate amond. marsupialis

The massive destruction of the original Atlancaptured in the Al, which is geographically iso-
tic forest in the SCI allied to the construction oflated and has a well conserved forest, was 45.2%.
houses close to the remaining forest made contdet contrast with the higi. cruziinfection rate
of humans with both opossums aRd megistus among opossums, triatomines are scakRe.
frequent. In contrast, Al is a federal reserve whicmegistusvas the only species captured in this is-
have a well conserved Atlantic forest. Besides thiand and all six triatomines examined were posi-
five Brazilian Navy houses, no other human-madsve for T. cruzi Moreover, opossum blood was
dwelling is present in this island whefe cruzi detected in all three nymphs submitted to precip-
circulates among animals in a sylvatic environmenitin tests.

Moreover, opossums meat is still appreciated as Two out of 28 (7.1%) opossums also presented
an exotic food by native inhabitants of SCI. T. cruziin their scent glands. Natur&l cruziin-

The presence of. cruziinfected triatomines fection inD. albiventrisandD. marsupialisscent
and opossums in human dwellings in the SCI, agands has been demonstrated by Fernandes et al.
well as the detection of both human and opossu(@989) and by Naiff et al. (1987) which have de-
blood inT. cruztinfected triatomines, indicates thetected one positive gland out of 20 animals exam-
risk of transmission of this parasite to humans. Theed, and in one out of 90, respectively. Our re-
same epidemiological situation was observed in thaults are in agreement with these previous reports,
State of S&o Paulo when Litvoc et al. (1990) deconfirming the low occurrence of naturallycruzi
tected the presencefmegistuin D. azaraenests positive scent glands [D. marsupialis Moreover,
and an infection rate of 47.8% of these opossumge cannot infer that this possible transmission
by T. cruzi mechanism can be responsible for the high preva-

A related behavior was observed by Telford Jience ofT. cruziin opossums of the Al. Other pos-
and Tonn (1982) in the upper llanos of Venezuelaibilities of vertical transmission such as milk feed-
Studying theT. cruzidynamics irD. marsupialis  ing were studied and discarded by Telford Jr and
these authors observed a prevalence of 55.2% ahdnn (1982) and by Deane et al. (1986).

a close relation of this animal wikh prolixusand Characterization of 68. cruzistrains by bio-
human dwellings. logical, biochemical and molecular methods

In contrast, an extensive serological surveghowed that strains from Al produce sub-patent
carried out among 5,831 inhabitants of the SQparasitemia in Swiss mice and a high homogene-
revealed a prevalence of infection of 0.034%ty of isoenzyme and randomly amplified polymor-
(Carobrez et al. 1992). Thuk, cruzitransmission phic DNA profiles. Based on the same markers,
in SCI occurs almost exclusively betweBn strains isolated in SCI revealed a higher heteroge-
megistusandD. marsupialisin the sylvatic envi- neity than that observed among strains isolated in
ronment. Moreover, SCI presents a low density adhe Al (Steindel et al. 1995).

P. megistudound in artificial ecotopes, such as These results can be explained by the geo-
human-made dwellings (Steindel et al. 1994). graphical isolation of the Al, whefe cruzistrains

Despite the low prevalence in humans, the o@irculate almost exclusively among opossums. On
currence of naturally infected reservoirs and vedhe other hand, in the SCTI cruzihave been iso-
tors in domestic environments at SCI does not rulated from triatomines and a wide variety of mam-
out the possibility of finding human infection in mals, rodents and marsupials which may explain
this habitat. the higher heterogeneity observed.

A comparison of serological and parasitologi- The presence of. cruziin the Al opossums
cal tests to detecl. cruziinfection in 116D. scent glands may suggest a high adaptation of some
albiventris captured in Bambui, State of Minasparasite strains and the opossum. Deane et al.
Gerais, revealed that 97.7% of the infected anima({4984, 1986) observed that only a féw cruzi
were positive in both tests (Fernandes et al. 199Gtrains were able to infect the scent glands under
Having used fresh and Giemsa-stained smearsyntroled conditions.
hemoculture and xenodiagnosis to defeatruzi Due to the opossums omnivorous habits, an-
infection in opossums during this study, 34 negasther way of infection considered was the inges-
tive animals were kept in the laboratory and foltion of T. cruztinfected rodents. All 1®@ryzomys
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sp. captured and submitted to parasitologiests hemocultura de pacientes na fase cronica da doenga
were negative fofl. cruziinfection. We have not  de ChagasMem Inst Oswaldo Cruz 8237-240.
discarded this possibility, however, it appears tgarobrez SG, Ishida MMI, Steindel M, Carvalho Pinto
be infrequent. CJ, Grisard EC, Toma HK, Rosa R, Schlemper Jr

Experimental infection of newborm. BR 1992. Investigation of the human au-
marsupialiswith T. cruzistrains from Al and SCI thochthonous chagas_lc infection in Sf_;mta Catarina

: . - Island, Santa Catarina State, Brailem Inst

showed a long-term blood parasitemia. The pres- ggwaldo Cruz 87Suppl. I): 220.
ence ofT. cruziwas observed in 50% of the scentpeane MP, Lenzi HL, Jansen AM 198%ypanosoma
glands of these animals after a two to three months cruzi vertebrate and invertebrate cycles in the same
period only in opossums experimentally infected mammal host, the opossubidelphis marsupialis
with strains isolated from Al (M Steindel, unpub-  Mem Inst Oswaldo Cruz 7613-515.
lished data). Deane MP, Lenzi HL, Jansen AM 1986. Double devel-

Infection of the opossum scent glands suggests OPment cycle ofrypanosoma cruzn the opossum.
a high degree of host-parasite adaptation of some Parasitol Today 2146-147. o
T. cruzistrains. Trypanosomes derived from opos-eandes AJ, Chiari E, Chiari CA 1990. Diagnostico
sums scent glands proved to be infective for mice de infeccdo peldrypanosoma cruzém gambas

. o naturalmente infectados, pela reagdo de imuno-

and opossums under experimental conditions g grescéncia indiretaeminst Oswaldo Cruz 23
(Deane et al. 1986, Steindel et al. 1988). 157-161.

Another hypothesis that may explain the highrernandes AJ, Chiari E, Ribeiro Rodrigues R, Dias JCP,
T. cruziprevalence among opossums in the Al that Romanha AJ 1991. The importance of the opossum
must be considered is the ingestioTotruztin- (Didelphis albiventriy as a reservoir fofrypano-
fected triatomines. The known insectivorous hab- soma cruzin Bambui, Minas Gerais Stadem Inst
its of these animals have already been demonstrated Oswaldo Cruz 8681-85.
(Zeledon 1974) and must be considered as a pd:Se_rnandes AJ, Diotaiuti L, Dias JCP, Romanha AJ,

sible T. cruziinfection source to the opossums in ggiaa:ﬁ;;sgggi?jé:nI]eig%?t?ivr:ﬁtl:ir;I gziglagggg%znais
the Al. The low number of triatomines found in g p pelotryp

. . . cruzi no municipio de Bambui - MGVem Inst
the Al did not explain the high prevalenceTof Oswaldo Cruz 85187_93_

cruzi among opossums. However, more studiegorattini OP, Barata JMS, Dellatorre CC, Buralli GM

must be performed in order to better evaluate the 1982. Nota sobre a domiciliagio Banstrongylus

triatomine density in this island. The existence of megistuso litoral sul do Estado de S&o PaiRey

an alternative or unusual transmission mechanism Sau Publ Sdo Paulo 1627-131.

of T. cruzibetweerD. marsupialisin the Al can- Grisard EC, Steindel M, Guarneri AA, Eger-Mangrich

not be neglected. I, Campbell DA, Romanha AJ 1999. Characteriza-
Although Santa Catarina is not an endemic area tion of Trypanosoma rangeditrains isolated in Cen-

for human Chagas disease, the presencd.of tral and South America: An overviewlem Inst

marsupialisinfected withT. cruziin human dwell- (Oswaldo Cruz 94203-209 . .
) Guimaraes FN, Jansen G 1943. Novo transmissor silvestre

ings in the SCI must be considered as an important 4, TrypanosomaSchizotrypanuincruzi (Chagas,
risk factor for Chagas disease. Moreover, serving 1909).Mem Inst Oswaldo Cruz 3837-441.
as blood andr. cruziinfection source t®. |Leal H, Ferreira Neto JA, Martins CM 1961. Dados
megistus these opossums are acting as links be- ecoldgicos sobre triatomineos silvestres na llha de
tween the domestic and sylvatic transmission Santa Catarina (BrasifRev Inst Med Trop S&o Paulo
cycles. 3: 213-220.
Litvoc J, Goldbaum M, Silva GR 1990. Determinantes
ACKNOWLEDGEMENTS do processo de infestacdo domiciliar por
To Fundac&o Nacional de Salide, Santa Catarina, and Panstrongylus megistus papel da habitacdo e do
Marinha do Brasil, AGCP Florianépolis, for their valu-  desmatamentdRev Inst Med Trop S&o Paulo 32:

able help during field works. 443-449. .
Luz ZMP, Coutinho MG, Cancado JR, Krettli AU 1994.
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