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philized latex and NCL ethanolamine salt
RESEARCH NOTE (BayluscideWP7®) were dissolved in dechlori-

nated waterS. mansoneggs, miracidia and cer-
Effects Of Ellp/lOl’bi& MIIII car!ae were fror_n the “Belq Horizonte” (B'H) strain
, maintained inBiomphalariaglabrata snails and
Latex on Schistosoma Swiss-Webster mice (WL Paraense & L Corréa
4 : A 1989Mem Inst Oswaldo Cruz 8281-288).
mansoni EggS, eraadla Eggs hatching inhibition test - Schistosoma
and Cercariae eggs were recovered from infected Swiss mice.
Livers were homogenized in NaCl 1.7% w/v. The
RR De-Carvalho, A Maldonado Jr*/*, homogenate was filtered and left to stand for 1 hr.
EC Oliveira-Filho/™*, AC Ribeiro*, Th(;)\l 58?"1“%‘} cc;ntair:jing 'eglg?t \tNaSt regt;spinr?ed
* in Na .7% w/v and again left to stand for 1 hr.
FJR Paumgartten, L Rey The procedure was carried out in the dark®at. 4
Laboratério de Toxicologia Ambiental, Escola  1h€ €ggs were then incubated in the dark 8€26
Nacional de Satde Publica, Fiocruz *Laboratério defor 2 hr in the presence of latex (10, 25, 50 and
Biologia e Controle da Esquistossomose, 100 mg/l), NCL (0.05, 0.1 and 10mg/l) or dechlo-
Departamento de Medicina Tropical, Instituto  finated water. Solutions were placed under a tung-
Oswaldo Cruz, Av. Brasil 4365, 21045-900 Rio de St€n lamp (60 W) during 1 hr for egg hatching.
Janeiro, RJ, Brasil Hatching was stopped by adding an alcohol-for-
malin-acetic acid solution. The proportions of
] ] B hatched and unhatched eggs were scored in samples
Key word;: mclosam@e - plaljt mollusmc.ldes - of 30 eggs.
Euphorbiaceae - schistosomiasisuphorbia Lethality to miracidia- The sediment contain-
splendens ing eggs was resuspended in dechlorinated water
. ., _and exposed to artificial light (60W). Owing to their
_The latex of “Crown-of-Thorns"Huphorbia  shototaxic behaviour, swimming miracidia flocked
milii varhislopii) is a potent plant molluscicide andy, the jlluminated side-arm of a 150 ml glass flask
a promising alternative to niclosamide (NCL),yhere they were collected. thirty miracidia per con-
today s mostly used molluscicidal compound (MGeentration of latex or NCL were then exposed to
Vasconcellos & VT Schall986 Mem Inst Oswaldo (eting solutions in multi-well plates. The number
Cruz 81 475-476). In addition to being an effec-of jiving miracidia was recorded after 2, 3 and 4 hr
tive molluscicide, NCL also kills miracidia and 4t exnosure to testing solutions. All miracidia were
cercariae, the two free living stages 8thisto- iasted within 2 hr after hatching.
;omatrematodes. It is ac;ive agai.nst other he.Im— Lethality to cercariae Freshly shed cercariae
inths as well. Owing to its prominent cestocidgyere exposed to testing solutions (200 + 2 cercariae
activity NCL has been used in human and veterse concentration) in tissue culture plates (60 x 15
nary med|C|_ne as a drug of choice to treat severﬁ{m) for 4 hr. Evans Blue dye was used to stain
tapeworm infections (P Andrews et al. 1983554 cercariae. The numbers of living and dead

Pharmac Ther 19245-295). However, the ef- corcariae were recorded. The experiment was re-
fects of E. milii on helminths have not been stude5ted three times.

ied so far. In this study we investigated the eﬁect% Effect on cercariae infectivity Freshly shed

of E. milii latex onS. mansoneggs, miracidiaand cercariae were exposed to testing solutions for 2
cercariae. Data on the toxicity of NCL to these dey in 5 m| assay tubes. Female Swiss Webster mice
velopmental stages o6. mansonivere also ob- (4 15 6 weeks-old) had their tails immersed in as-
tained for comparative purposes. _ say tubes containing 100 pretreated cercariae for
E. milii latex was obtained from plants culti- 30°"min_ Ten mice per concentration of latex or NCL
vated in the district of “llha do Governador”, Rio\yere ysed. The number of cercariae that failed to
de Janeiro, Brazil, in July-August, 1995. Lyo-penetrate the mouse skin was counted, and all in-
fected mice were killed eight weeks later. Adult
worms were recovered from mesenteric veins af-
ter a portal-hepatic perfusion.

Research supported by Papes/Fiocruz and CNPq. The present study findings suggested that NCL
*Corresponding author. Fax: +55-21-280.3740. (0.05 mg/l) does not interfere wigh mansoneggs

"*Recipient of a fellowship from Faperj. hatching. Approximately 50% of eggs hatched
Received 4 May 1998 during the 3 hr test period in the control group as
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ference between control and treated groups wisely long exposure period is necessary to induce
found. Contrasting with the lack of action on eggsgercarial deaths. While exposure of cercariae to
NCL (0.05 mg/l) proved to be lethal to swimmingNCL (0.05 mg/l) for 4 hr resulted in 68.8% mor-
miracidia (Table 1) and cercariae (Table Il). Notality rate in one experiment (Table Il), exposure
previous investigation of NCL effects on eggs wasor just 2 hr was ineffective in increasing cercarial
found in the literature, but its miracidicidal andmortality in the infectivity test (Figure). Neither
cercaricidal properties have been observed by sethe cercarial survival, nor the proportion of cer-
eral authors. For instance, it was reported $hat cariae that penetrated the mouse skin was affected
mansonimiracidia were killed by NCL at concen- after a 2 hr exposure to NCL (0.05 mg/l). On the
trations as low as 0.3 mg/l (within minutes) andather hand, none of these penetrating NCL-treated
0.1 mg/l (after longer exposures) (Andrews et atercariae developed into adult worm in infected
loc. cit). More recently, a 4 hr-Lg for NCL  mice. These findings suggest that NCL does not
miracidicidal effect as low as 0.03 mg/l was objust kill cercariae, at higher concentrations and
tained by PB Tchounwou et al. (199 Environ longer exposures, but also render most of the sur-
Sci Health B2669-82). On the other hand, it wasviving ones incapable of developing into adult
reported thatS. mansoncercariae were rapidly worms in the final host. Similar results were also
killed by NCL at concentrations as low as 0.1-0.®btained by Tchounwou et al. (19@2. cit) with

mg/l (Andrews et alloc. cif). PB Tchounwou et a different sample 6. mansoniThese authors

al. (1992Environ Toxicol Water Qual:7107-117) noted that the percentages of worms recovered from
also investigated the cercaricidal effect of NCL an®lHI mice infected with cercariae pre-exposed to
found a 4 hr-LG, equal to 0.04 mg/l. In the dechlorinated water alone, and NCL 0.02 mg/l and
present study, miracidicidal and cercaricidal effect®.04 mg/l, were 61.6%, 16.3% and 1.5%, respec-
of NCL were noted at a concentration as low asvely. It should be pointed out that infectivity of
0.05 mg/l. It is of note that this concentration otheir S. mansonsample (untreated controls:
NCL is well below its 24hr-L&, (0.16 mg/l) and 61.6%,) was higher than that observed with the BH
24hr-LCy, (0.31 mg/l) for adulB. glabratasnails  strain used in our experiment (untreated controls:
(EC Oliveira-Filho 199%studo Ecotoxicolégico 23%). On the other hand, RMF De-Oliveira (1996
do Latex Moluscicida da Coroa de Cristo, Euphor-Caracteristicas Parasitologicas e Perfil Isoenzi-
bia milii var hislopii, MSc Thesis, Fundacdo matico de Amostras de Schistosoma mansoni
Oswaldo Cruz, Rio de Janeiro, 157 pp.). The dataambon 1907MSc Thesis, Fundacdo Oswaldo
presented in this paper thus suggest$hatansoni Cruz, Rio de Janeiro, 112 pp.) obtained a similar
free living stages are killed by NCL at concentrainfectivity rate (25.5%) with the same BH strain.
tions which are not lethal to their intermediate hosAs demonstrated by RMF De-Oliveira, infectivity
shails. However, results also showed that, at suah mice of S. mansontercariae varies with the

a low concentration of NCL (0.05 mg/l), a rela-origin of the worm sample used.

TABLE |

Mortality (cummulative) ofSchistosoma mansoni TABLE Il
miracidia exposed té&cuphorbia miliilyophilized
latex and niclosamide for 2, 3 and 4 hr. Data are Mortality of Schistosoma mansocercariae exposed

shown as percentage (%) of dead miracidia. to aqueous solutions dtuphorbia miliilyophilized
(N=30 miracidia per concentration) latex and niclosamide for 4 hr
. Duration of exposure (hr) . S. mansoeicariae
Concentration Concentration
(mg/l) 2 3 4 (mg/l) Tested (Nr) Dead (Nr)Dead/tested (%)
E. milii latex E. milii latex
0 10 20 23 0 602 28 4.6
10 33* 63* 77* 10 606 66 10.9*
25 53* 63* 67* 25 602 53 8.8*
50 47* 57* 73* 50 602 33 55
100 43* 57* 8o* 100 605 87 14.4*
Niclosamide Niclosamide
0.05 87* 90* 100* 0.05 606 417 68.8*

Statistical comparisons were made by the chi-square teStatistical comparisons were made by the chi-square test.
Mortality indices (%) significantly differentPc0.05)  Mortality indices (%) significantly differentP<0.05)
from those found for dechlorinated-water control§rom those found for dechlorinated-water controls
(0 mgl/l) are indicated by an asterisk (*). (0 mgl/l) are indicated by an asterisk (*).
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- 30 sults were obtained with regard to cercarial lethal-
12of | Wcercariae Civorns 4 ity. In mostinstances cercarial mortality was slightly
n oy, g B o = 1”8 higherin latex solutions than in controls, but agai
igher in latex solutions than in controls, but again
no concentration-effect relationship was found
(Table Il). Even at the highest concentration of la-
tex tested (100 mg/l) mortality rate was as low as
14.4%, a lethal effect well below that obtained with
0.05 mg/l of NCL (68.8%). Contrasting with the
2r 0 absence of consistent lethal effects of latex on swim-
0 ming cercariae, a concentration-dependent effect
L ey was observed in the cercariae infectivity test (Fig-
- . . ure). Neither cercarial survival, nor the percentage
Effects of Euphorbia miliilatex and niclosamide (NCL) on the . . ! >
infectivity of Schistosoma mansarercariae. Freshly shed cer- of _Cerca”ae that succeeded in penetrating the mice
cariae (BH strain) were exposed to dechlorinated water (0 mgKin was reduced by latex (10-100 mg/l, for 2 hr).
), lyophilized latex (10, 25, 50 and 100 mg/l) or NCL (0.05Nonetheless, the percentage of recovered worms
E“Q{Ref?;”zimm’é"riscg ;]'erfsh’:ifxs:xg%s;%tl‘é;%;&:fkii% Ift?r;ig)f_“g/Was substantially reduced in mice infected with cer-
o?cercariae that penetratedqthe mouse skin. On the right (grgg”ae exposed to 50 and 100 mg/l of latex. This
columns): % of worms recovered eight weeks later. Data wef€SUIt suggested th&t milii latex - at least at the
analyzed by the chi-square test. % of recovered worms w&#/0 highest concentrations tested - was toxig.to
significantly different P<0.05) from controls (0 mg/l) at the mansonicercariae rendering them incapable of de-
two highest concentrations Bf mili latex (50 and 100 mg/l) ye|oping into adult worms in the final host. From
and NCL. No other statistically significant difference was found . .
these observations one has to conclude that latex is
slightly toxic toS.mansoriiree living stages at con-
centrations much higher than those which are suf-
ficient to kill their intermediate host snails. Thus,
E. milii latex (10-100 mg/l) did not show any in contrast to NCLE. milii molluscicidal latex does
inhibitory effect ors. mansonéggs hatching. Fur- Not present the additional advantage of also affect-
thermore, latex proved to be only slightly toxic tdnd the viability of schistosoma miracidia and cer-
miracidia (Table I) and cercariae (Table I1).carae. _
Miracidicidal and cercaricidal effects of latex were N conclusionE. milii latex had no effect o8.
tested at concentrations ranging from 10 to 10@@nsonieggs and was slightly toxic to miracidia
mgll, i.e. concentrations which are 15 to 150 timegnd cercariae. NCL, on the other hand, was effec-
higher than the 24 hr-Lg; (0.67 mg/l) for adulB. tive in killing miracidia and cercariae at a concen-
glabrata snails (Oliveira-Filholoc. cit). Mira- tration which is not lethal to their intermediate host
cidium mortality was found to be somewhat highefnails. These findings seems to support the view
in latex solutions than in untreated controls, bufat, in comparison with the reference molluscicide
no concentration-effect relationship was observeCL, E. milii latex has a narrower spectrum of
at any exposure time. Moreover, even at the higiiocidal actions.
est concentration tested (100 mg/l), latex was in-  Aknowledgmentsto the staff of the Department of
effective in achieving a 100% mortality rate dur-Malacology, Oswaldo Cruz Institute, Fiocruz, for pro-
ing a 4 hr exposure period (Table I). Similar reviding the parasite strain.
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