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The Molluscicidal Activity of Niclosamide (Bayluscide WP70®) on
Melanoides tuberculata (Thiaridae), a Snail Associated with
Habitats of Biomphalaria glabrata (Planorbidae)
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The aim of this study was to determine the toxicity of niclosamide (BayluscideMglanoides tuberculatand
Biomphalaria glabratainder laboratory conditions. The latter species is the intermediate hoSicbistosoma
mansoni(Sambon 1917M. tuberculatawas successfully used as competitorBfglabratain biological control
programs in French West Indies. Both molluscicide and biological control iingberculatehave proved to be
successful in reducing the population density®fglabrata The associated use of molluscicide in this area would
be an effective measureM. tuberculatavere less susceptibility to the molluscicide tBaglabrataThree hundreds
individuals each ofB. glabrataand of M. tuberculatacollected in Sumidouro, State of Rio de Janeiro, were used
in the experiment. The molluscs were exposed to 14 different concentrations of niclosamide as recommended by the
World Health Organization. Probit analysis was used to determine the LC 50 and LC 90. The LC 50 and LC 90 values
for B. glabratavere 0.077 mg/l and 0.175 mg/I, respectively and the LC 50 and LC 90 valikduberculatavere
0.082 mg/l and 0.221 mg/I respectively. As the lethal concentrations of niclosamide were approximately the same to
both species, this could be a disadvantage when contr@ligiabratawith niclosamide in an area &fl. tuberculata
occurrence. It migth therefore be preferable to utilize the latex extracted froluibieorbia splendensvhich
presented a much higher efficiency Brglabratathan toM. tuberculata.
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The use of molluscicides is one of the procedures reeffective against species Bfomphalaria(Vasconcellos
ognized by theWorld Health Organization (WHO 1998% Schall 1986, Baptista et al. 1992, Mendes et al. 1992,
against schistosomiasis. In Sumidouro, State of Rio d®97, Schall et al. 1998, 2001). The aim of the present study
Janeiro, Brazil, this method was planned as a control megas to measure the susceptibility Mf tuberculatato
sure againsBiomphalaria glabratanfected bySchisto- niclosamide in order to evaluate the possibility of using
soma mansonHowever, a reduction in population den-both chemical and biological control to fight glabrata
sity of B. glabrataoccurred following the appearance ofpopulation.
the thiarid snaiIMeIa}noides 'tub_erculat_a\/luller 1774), MATERIALS AND METHODS
before the molluscicide application. This observation sug- ) ) )
gests competition between these species. Similar results The niclosamide (Bayluscide WP7September 1993-
were obtained in French West Indies by Pointier angfock) was provided by the Schistosomiasis Laboratory
McCullough (1989), Pointier et al. (1989), Pointier an@f Centro de Pesquisa René Rachou-Fiocruz, Belo
Guyard (1992), and Schlegel et al. (1997). Therefore, thtorizonte, State of Minas Gerais. The toxicity experiment
two measures could be used concurrently to increase #@s performed simultaneously with 8 to 20 mm diameters
efficiency ofB. glabratacontrol. However, this assump- B. glabrataand 15 to 21 mm lon}l. tuberculata both
tion could only be confirmed M. tuberculatavere more collected at Sumidouro. The test was made Vith

resistant to the molluscicide than the target sBail glabrata for comparison with results obtained fiok.
glabrata tuberculata in the same laboratory conditions. The treat-

Either niclosamide (Baylusciti¢ and latex fronEu- ~ ments used the fo_IIowing 14 concentrations of niclosamide
phorbia splendensar. hislopii [Sin. Euphorbia miliiDes  in 750 ml mediumin 1,000 ml beakers: 0.02; 0.04; 0.06; 0.08;

Moul. Var.splendengHook) Ursh & Leandri (Carter 1994)] 0.10; 0.15; 0.20; 0.25; 0.30; 0.35; 0.40; 0.45; 0.50; 1 mg/|
could be used as molluscicides. The former is alreadyWHO 1983). The medium used was dechlorinated water.

commonly used in various continents (WHO 1984). ThEach treatment and the control (medium only) were dupli-
latter, a molluscicide of plant origin has been shown to t&ted. Ten molluscs were added to each beaker. Thus, 300
individuals of each species were used in the experiments.
The period of exposition to the molluscicide dilutions
and control was 24 h. Thereafter, the snails in each repli-
" . _cate were placed in 750 ml dechlorinated water for another
Corresponding author. Fax: +55-21-2560.6474. E-maib h (recovery period). At the end of the first 24 h the
cesarcs@ioc.fiocruz.br number of molluscs withdrawn into their shells was re-

Eggg;gg 11c7) i%?itle%%ezr 2001 corded. If the snails remained inactive at the end of the
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recovery period (48 h), they were considered dead. Snailgerculatawas 0.082 mg/l while the LC 90 was 0.221
were deprived of food during the experiments. mg/I. All M. tuberculataindividuals died when exposed
The LC 50 and LC 90 values were determined by thte niclosamide concentrations higher than 0.25 mg/l, with
Probit analysis (Finney 1971) using the Chi-square testtioe exception of one mollusc, which survived to the 0.4
verify the fitting of the obtained mortality pattern with themg/l concentration (Fig. 2). There was not significant dif-

estimated one. ference between the observed and the expected values
RESULTS (x?=18.69; DF = 13; p > 0.05).
DISCUSSION

Mortality was expressed on Probit probabilities and
plotted against the log-transformed values of niclosamide These tests aimed to verify the fitting of niclosamide
concentrations. The regression line obtained from th&pplication on a specific situation: the natural substitu-
data was used for LC50 and LC90 determination (Fig. 1)ion of B. glabrataby M. tuberculatain an area of schis-

The majority oB. glabratasnails, withdrawn into their tosomiasis transmission. But it would be important that
shell on the first 24 h, were found to be dead at the endtbt applied molluscicide had low toxicitylb tuberculata
the experiment. N@. glabratasurvived at concentra- because in the contrary, the population reduction of this
tions higher than 0.30 mg/l. The LC 50 and LC 90 valuespecies could diminish the competition pressuréon
whenB. glabratawere exposed to niclosamide were 0.07glabrata The occurrence of this phenomenon was al-
and 0.175 mgl/l, respectively. There was not significameady suggested by Mkoji et al. (1992) in relatioiito
differences between the observed and expected valuaberculataandB. pfeifferiin Africa.

(x2=8.35; DF = 13; p > 0.05). The water leaving behavior In this study, concentrations of niclosamide higher
were only observed in three individualskfglabratg than 0.30 mg/l caused the death of almosthll
showing a low capacity of this species to escape taberculataandB. glabrataindividuals on the first 24 h.
niclosamide action. The rapid mortality, probably due to an acute toxic effect,

In relation toM. tuberculata it was observed that is desirable, as it reduces the possibility of escaping be-
some molluscs that did not retract in the first 24 h, died havior by the molluscs (Sarquis et al. 1998). In addition,
the end of the experiment. This fact occurred at concetire LC 90 was reached at small concentrations of the mol-
trations higher than 0.15 mg/l. The LC 50 obtainedfor luscicide for both species. These results confirmed the
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Fig. 1: probit analysis of mortality diomphalaria glabrataand
Melanoides tuberculatplotted against the logarithms of concen-Fig. 2: mortality (%) ofBiomphalaria glabrataand Melanoides
trations (observed values). The regression line is used for LC 50 atuberculataafter being exposed to niclosamide (Bayluscide®) dur-
LC 90 determination. ing 24 h, followed by 48 h recovery period in destilled water.
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niclosamide efficacy against intermediate host molluscs testin an endemic area in the State of Minas Gerais, Brazil.
of S. mansoniMc Cullough 1992, Souza 1995) and showed Mem Inst Oswaldo Cruz 9219-724.
that this product affectell. tuberculatasimilarly toB. Mkoji GM 1992. Does the sndilelanoides tuberculathave a
glabrata role in biological control oBiomphalaria pfeifferand other
However the LC 50 and LC 90 values obtained on this Medically important African pulmonategthn Trop Med
experiment foM. tuberculataandB. glabratawere very P ir?t?er?‘?go(lgfysgjlifg@ Biological control of snail interme-
cl_ose to_each other, this c_ontralndlcates _the use 0? diate hosts oSchistosoma mansom Martinique, French
niclosamide when both species were found in the same

- . O West IndiesTrop Med Parasitol 4398-101.
habitat. In this case, the application of the latex flBm pgintier 3P, McCullough F 1989. Biological control of the snail

splendenwar. hislopii (crown of Christ), a molluscicide hosts ofSchistosoma mansoim the Caribbean area using
of plant origin, would be more indicated. In laboratory  Thiara spp.Acta Trop 46 147-155.

tests performed witk. splendensit was observed that Pointier JP, Guyard A, Mosser A 1989. Biological control of
the required LC 90 fdvl. tuberculatavas 13.8 times higher Biomphalaria glabrataandB. stramineay the competitor

than the obtained fd@. glabrata(Giovanelli et al. 2001). snailThiara tuberculatan a transmission site of schistoso-
In this way, the competitive pressureMf tuberculata miasis in Martinique, French West Indigen Trop Med
together with the molluscicide could present a synergis- Parasitol83: 263-269.
tic effect on the reduction @&. glabratapopulation. Sarquis O, Pieri O, Cunha RA, Jurberg P 1998. Effect of
Bayluscide WP 78 on the kinetic behaviour dBiom-
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