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SHORT COMMUNICATION

Resistance of Biomphalaria occidentalis from Varzea das
Flores Dam, Minas Gerais, to Schistosoma mansoni
Infection Detected by Low Stringency Polymerase
Chain Reaction

Cecilia Pereira de Souza™, Liana K Jannotti Passos

Laboratdrio de Malacologia, Centro de Pesquisas René Rachou-Fiocruz, Av. Augusto de Lima 1715, 30190-002
Belo Horizonte, MG, Brasil

Biomphalaria occidentaliBaraense, 1981 from Varzea das Flores dam, MG, Brazil, was exposed to
infection withSchistosoma mansorndividual infection was performed with 148 occidentalisand
100B. glabratasnails using LE and SJ strains. Two groupsBofoccidentalisvere killed after seven
day-miracidia exposure to dete®t mansonDNA, through the low stringency polymerase chain reac-
tion (LS-PCR), and were negative. The infection rates were 69.2% (LE strain) and 96.7% (SJ strain) for
B. glabrataand 0% forB. occidentalisLS-PCR enabled early resistance diagnosis.
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Among the ten mollusc species and one sultaboration of the technicians from National Health
species of th&iomphalariagenus (Pulmonata: Foundation. The study was performed to detect
Planorbidae), which are present in Brazil, three atbe presence of schistosomiasis vector molluscs in
recognized a$chistosoma mansoimtermediate the dam region. The total of collected snails was:
hostsB. glabrata, B. tenagophilandB. straminea 180 specimens &. glabratg 35 ofB. occidentalis
B. amazonicandB. peregrinaare experimentally 17 of Melania tuberculateand 3 ofPomacessp.
susceptible to the trematode (Corréa & Paraen3$@e occurrence of these mollusc genus in Varzea
1971, Paraense 1973). Among the five resistadias Flores dam was previously reported by Lima
species t&. mansoninfection, it was includeB8. et al. (1993). TeB. occidentalisnails, after the
occidentalisParaense, 1981, very similar Bo identification of the species (Paraense 1981), were
tenagophilaby shell morphology. placed into an aquarium for rearing. Afterwards, a

B. occidentali®ccurrence in Varzea das Floreshundred specimens, with 8-10 mm diameter, were
dam has been recently reported (Lima et al. 1993hdividually exposed to 50 miracidia of the L&

The Varzea das Flores dam, located in Contagemansonistrain, from Belo Horizonte, MG and to

municipality, in Belo Horizonte microregion, MG, 50 miracidia of the SJ strain, from Sao José dos

Brazil, is a leisure area used by bathers and f@ampos, SP, more adaptedBo tenagophila

sporting competitions, mainly swimming tourna-(Paraense & Corréa 1978). Simultaneously, two

ments. Malacological surveys were undertaken iB. glabratagroups with 50 specimens each were
the tributary streams and dam of this region in 199@dividually exposed to 20 miracidia, of each strain,
and 1997 by the Laboratério de Malacologia oper mollusc.

Centro de Pesquisas René Rachou with the col- After 30 days, the molluscs from each group
were individually exposed to artificial light and
examined under stereomicroscope, to detect snails
which were shedding cercariae. They were then
examined weekly until 52 days after exposure,
when negative snails were submitted to squeezing.

June 1999, a new collect Bf occidentalisvas
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da Sadde. undertaken in the same place, and after species
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day-exposure to miracidia, snails were killed foseparated by approximately 62 bp (Figure). This
detection of S. mansoniDNA through the low pattern was just observed in the lanes two and
stringency polymerase chain reaction (LS-PCR}hree wheres. mansonDNA was present. In the
described by Dias Neto et al. (1993) and used féane three there is an infecte. glabrata and
diagnosingS. mansoninfection in B. glabrata just S. mansonDNA can be observed, as the
(Jannotti Passos et al. 1997). The results of the fingtimer was specifically designed for this trema-
and second experiments are shown in the Tablede. In the lanes, where there was$iahansoni
and in the Figure. The gel was silver stained d3NA in the snails, a band complex was observed
described by Sanguinetti et al. (1994). as the primers aligned less complementarily due
The miracidia of botls. mansonstrains pen- to the low stringency alignment conditions of the
etrated in the snails of the tidomphalariaspe- reaction (Figure). The lack of parasite DNA indi-
cies.B. glabratawere infected with both strains cates that although the miracidia had penetrated
of the trematode, shedding cercariae (TalBe). through the tentacles of the snails under the ste-
occidentalisdid not shed cercariae showing reteomicroscope, they did not develop and after
sistance to the infection with the trematode strainseven days they had already been destroyed by
(Table). The parasite DNA profile was not dethe internal defence system of the mollusc.
tected in the molluscs after seven day-exposure These results are in accordance with those ob-
(Figure). The characterist® mansonDNA pro-  served foB. occidentaligrom ten localities in the
file is observed by the presence of a band laddstates of Mato Grosso do Sul, Parana and S&o Paulo

TABLE

Experimental infection dBiomphalaria occidentalifrom Varzea das Flores dam, Contagem, MG,End
glabrata group with twoSchistosoma mansosirains

Mollusc
Genus and Number Diameter Number of Infection Mortality S. mansoni
species exposed (mm) infected rate @) rate (%)? strain
B. occidentalis 50 8-10 0 0 38 LE
B. glabrata 50 8-10 27 69.2 22 LE
B. occidentalis 50 8-10 0 0 32 SJ
B. glabrata 50 8-10 30 96.7 38 SJ

a: mortality and infection rates after 52 day-exposure to miracidia

Silver stained 6% polyacrylamide gel showing low stringency polymerase chain reaction (LS-PCR) products obtained with
specific primers ER(5ACCTACCGTACTATGACG) and EF(5'GGTTTCTTAGTGTTATAGCC) for the mtDNA minisatellite

and DNA. Lane 2Schistosoma mansocercariae; lane 3: infect@&lomphalaria glabratajanes 4 to 13: negati\& occidentalis

seven daysifter S. mansonéxposure (strain LE); lanes 14 to 23: negaBveccidentalisseven dayafterS. mansonéxposure

(strain SJ); lanes 24 and 25: nega/enccidentalighat were not exposed & mansoniLane 1: DNA size markers (f X174
restriction enzymeae lll digestion)



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 96(3), April 2000 383

and also for specimens from Acre and Mato Grossdannotti Passos LK, Vidigal THDA, Dias Neto E, Pena
which did not shed cercariae after experimental SDJ, Simpson AJG, Dutra WO, Souza CP, Carvalho
infection (Paraense & Corréa 1982, Coimbra Jr & Parra JF 1997. PCR amplification of the mitochon-
Engel 1982). All these populations showed to be drial DNA minisatellite region to deteSthistosoma
resistant to infection with BraziliaB. mansoni mansoninfection inBiomphalaria glabratssnails.

strains. Hence, the LS-PCR technique perform quaPiré15|t%Ifa3r3;zs-ggl\j). Guimardes CT 1993

parallelly to snails light exposure, have confirmed  gjomphalaria occidentalisaraense, 1981 in the
the resistance @. occidentalisrom Minas Gerais state of Minas Gerais, Brazillem Inst Oswaldo
to twoS. mansorstrains. This method showed that  cryuz 88 289-292.

the parasite was destroyed at the first week aftearaense WL 1973. Susceptibility Bfomphalaria
its penetration in the snail, enabling the early diag- peregrinafrom Brazil and Ecuador to two strains of

nose of the resistance. Schistosoma mansofev Inst Med Trop Sao Paulo
15: 127-130.
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