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Abstract. The intermediate hosts of schistosomiasis, namely the Biomphalaria snails, are essential to complete 

the Schistosoma mansoni cycle, and, therefore, synthetic molluscicides have been used to control this parasite. It 

is known, however, that synthetic molluscicides cause a major environmental impact. This study aimed to 

evaluate the molluscicidal activity of latex obtained from lactescent plants and determine their potential toxicity 

to aquatic life.  

Latex of three plants species were obtained, namely: Euphorbia milli var. Lutea and var. splendens, Plumeria 

lancifolia Mull Arg. Apocinaceae and Tabernaemontana fuchsiaefolia DC Apocinaceae. Mollusks of B. glabrata 

specie were divided into groups of 10 individuals, and for performing the molluscicide test, latex of the three 

species selected were tested in serial doses of 100 ppm, 50 ppm, 25 ppm, 10 ppm, 5 ppm, and 2, 5 ppm. In 

addition, the ovicidal activity was evaluated at a concentration of 100 ppm. Finally, the latex of two variants of 

the Euphorbia milli species were tested for potential toxicity in the same concentration of the molluscicide test, 

using for this purpose samples of 10 Artemia salina.  

It was observed that the evaluated latex have a high potential for use in controlling populations of Biomphalaria 

genus. The high potential for environmental use can be underlined, since the latex of the three species evaluated 

showed no significant toxic potential, in the toxicity test using Artemia salina nauplii. 
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Introduction 
 
Schistosomiasis, also known as water belly, 
xistose or snail disease, is an endemic disease 
which is not normally fatal to man but has 
debilitating characteristics. This parasitic 
disease can be acute or chronic and remains 
endemic in some states of Brazil, being directly 
related to socio-environmental conditions and 
extremely precarious socioeconomic 
conditions (Hartmann et al., 2011; Matos-
Rocha et al., 2017; He et al., 2017). 
 
Schistosomiasis is caused by parasitic helminth 
trematodes of the genus Schistosoma, which 
have two distinct hosts: the intermediate, 
which consists in snails, mainly from the 
genera Biomphalaria, Bulinus and Oncomelania, 
and the definitive is the human. In the case of 
humans, the main pathogenic agents are the 
species Schistosoma mansoni, S. haematobium 
and S. japonicum (Cantanhede et al., 2008; Sady 
et al., 2015). 

 
In Brazil, the most commonly found species is 
S. mansoni and includes three species of 
aquatic mollusks as main intermediate hosts, 
namely: Biomphalaria straminea, B tenagophila 
and B. glabrata, which is the most important 
one, due to its wide geographic distribution, 
high rates of infection and highly efficient 
transmission of parasites (Hartmann et al., 
2011; Silva et al., 2008). 

 
There is a strong interdependency between the 
digenetic trematodes helminths and the 
gastropods mollusks and using this 
relationship these helminths may be 
transmitted to humans, thus, may causing 
disease. Because of this, extensive work has 
been performed by the organs of public health 
dedicated to the control of these mollusks. This 
control has existed for decades with the use of 
chemicals of synthetic origins both nonspecific 
and specific, such as niclosamide, which is the 
only one currently recommended by the United 
Nations (Hartmann et al., 2011; Silva et al., 
2008). 
 
It should be noted, however, that synthetic 
molluscicides including niclosamide, have 
several undesirable effects. With frequent use 
there is a greater chance that the mollusks may 

develop resistance and low selectivity which 
may lead to various undesired mortality among 
other species, in addition to having residual 
effects on the environment and toxic effects on 
humans. This is the reason why there has been 
active investment in researching molluscicides 
of plant origin, because they are biodegradable 
and possibly less toxic (Silva et al., 2008; 
Afonso Neto et al., 2010). 
 
The WHO defines a molluscicide as viable when 
it has toxic effects on adult snails in less than or 
equal to a concentration of 20 ppm of the 
isolated compound and less than or equal to a 
concentration of 100 ppm of crude extract. The 
test plants should be abundant in endemic 
areas of schistosomiasis, or be easily cultivated 
and the active product responsible for toxicity 
should be present in easily regenerated plant 
parts such as leaves, flowers, fruits and seeds. 
The active ingredient should preferably be 
extracted with water and kept active in 
physical and chemical changes such as PH, 
sunlight and changes in temperature (Kloos 
and McCullough, 1982; WHO, 1983). 
 
Accordingly, researchers have examined 
various drugs and plant extracts especially 
compounds obtained from species of the family 
Euphorbiaceae, since the latex produced by the 
species of this family contains terpenes in its 
composition which exhibit molluscicidal 
activity. Plants belonging to this family have 
several botanical characteristics. The main one 
is the presence of milky substances (latex), 
which becomes visible when the plant is 
subjected to mechanical injuries. (Baptista et 
al., 1994; De Carvalho et al., 1998; Schall et al., 
1998; Webster, 1967). 

 
The present study aimed to evaluate the 
molluscicidal activity of latex obtained from 
three different species of milky plants, namely 
Euphorbia milli var. lutea and var. splendens, 
Plumeria lancifolia Mull Arg. Apocinaceae and 
Tabernaemontana fuchsiaefolia DC 
Apocinaceae, against Biomphalaria glabrata. 
 
Material and methods 
 
This study was designed as a case-control. As 
recommended by the Arouca Law, there was no 
need for approval from the ethics committee 
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regarding research, even though the study was 
an experimental animal study, the mollusks 
used (snails of the Biomphalaria glabrata 
species), as well as the Brine Shrimp 
microcrustacean are invertebrates, therefore, it 
is assumed that the absence of spine does not 
allow the feeling of pain or suffering. 
 
The evaluated latexes were obtained by stem 
incision. They were transported in refrigerated 
amber bottles to the Parasitology and 
Malacology Laboratory of FUNVIC – Faculty of 
Pindamonhangaba, and stored at a 
temperature of 2 to 6°C until the time of use. 
Three plant species were extracted for latex, 
namely: Euphorbia milli var. lutea (G. Akisue 
047) and  var. splendens, Plumeria lacifolia 
Mull Arg. Apocinaceae (G. Akisue 055) and 
Tabernaemontana fuchsiaefolia DC 
Apocinaceae (G. Akisue 054). The identity of 
the species was established by the deposition 
of plant specimens in the Herbarium SPF at the 
University of São Paulo, whose respective 
numbers are quoted above, after the scientific 
name of each species. 
 
The molluscicide activity was determined by 
following previously described protocols. 
Briefly, the species of B. glabrata snails with 10 
and 18 mm shell diameters were exposed to 
latex and evaluated during a period of 24 
hours. After exposure, the snails were rinsed 
with conditioned water and observed for 7 
days to determine the mortality. A negative 
control group was kept in unchlorinated water 
under the same experimental conditions. 
 
The latex was tested at concentrations of 100 
ppm, 50 ppm, 25 ppm, 10 ppm, 5 ppm and 2,5 
ppm. All tests were performed in duplicate, and 
in each group five clams were used, totaling 10 
animals per concentration assessed. 
 
The molluscicidal test against spawns of B. 
glabrata, was conducted at a concentration of 
100 ppm. The spawns (six for each 
concentration) were exposed for a period of 24 
hours. After exposure, they were washed and 
placed in dechlorinated water and were 
observed to determine mortality for a period of 
7 days. A control group was maintained for a 
similar period and under the same 
experimental conditions. 

To consider the drug derivative to be tested as 
a viable molluscicide, in this case the WHO 
specifications for chemical molluscicides were 
considered. Latex should have a considerable 
toxic effect on adult snails lower than or equal 
to a concentration of 100 ppm, which is the 
same concentration used for crude extracts. 
 
In order to verify applicability in the 
environment, lattices that showed significant 
molluscicidal effect underwent a toxicity test 
using Artemia salina. Microcrustacean cysts 
were subjected to aeration in beekers 
containing saline water (23 g/L sea salt and 0.7 
g/L1 – bicarbonate in distilled water obtaining 
a pH between 8 and 9) during a period of 48 
hours. The nauplius obtained (10 per tube) 
were placed in test tubes containing latices 
evaluated at concentrations of 100 ppm, 50 
ppm, 25 ppm, 10 ppm, 5 ppm and 2,5 ppm 
(were not cited in the table), in a volume of 5 
mL. The experiment was repeated 3 times and 
the nauplii body count was performed after 24 
hours. As a negative control a saline water 
solution was used and as positive control, a 
0,55N Potassium dichromate solution diluted 
in saline was used. 
 
To investigate differences in the results of the 
mortality of adult mollusks and the toxicity test 
with Artemia salina, the Kruskal-Wallis test 
followed by the Student-Newman-Keuls test 
were utilized, significant differences were 
considered between a means with p<0.005. To 
assess the mortality differences in the 
molluscicidal test and the spawns of B. 
glabrata, we used the chi-square method, 
considering significant differences between the 
means with p<0.0001. 
 
Results 
 
After designing the molluscicidal test of diluted 
lattices with the three plant species evaluated 
in this study, it was observed that two of them, 
namely, P. lacifolia and T. fuchsiaefolia had no 
effect on any of the tested concentrations. On 
the other hand, the species E. milli var lutea 
and E. milli var splendens showed significant 
molluscicidal activity (p<0.005) compared to 
the control group, inducing 100% mortality at 
concentrations of 100 ppm, 50 ppm, 25 ppm 
and 10 ppm (figure 1). 
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Figure 1. Molluscicide activity of the lattices of Euphorbia milli var lutea and E. milli var splendens  
at a concentration of 100 ppm, against spawns of Biomphalaria glabrata. 

 
 
The results that stand out were those obtained 
with the lattices of the two Euphorbia milli 
variants, since E. milli var. lutea induced 100% 
mortality at a concentration of 10 ppm. E. milli 
var. splendens, was also a promising species, as 
it induced 100% mortality in all concentrations 
tested (table 1). 
 
With regards to the molluscicidal activity 
against the spawns of B. glabrata, it was 
observed that the two variants of Euphorbia 
milli showed statistically significant 
molluscicidal activity (p<0.0001) when 
compared to the results obtained in the control 
group, but E. milli var lutea induced only 40.9% 
spawn mortality. On the other hand, E. milli 
var. splendens showed the best efficacy since it 
induced 100% mortality at the concentration 
tested, namely, 100 ppm (figure 1). 
 
Concerning the assessment of toxicity, it was 
observed that the lattices of the two variants of 

E. milli showed no toxic activity against A. 
salina nauplii in any of the concentrations 
tested as shown in table 2. 
 
Discussion 
 
According to the WHO, trials with plant 
extracts should start by using solutions of 100 
ppm, although this study has not used plant 
extracts, but derived drugs, the outlined 
recommendation was followed. 
 
The high molluscicidal efficacy of the 
Euphorbia milli variants evaluated in this 
study, particularly Euphorbia milli var 
splendens against B. glabrata was expected, 
since it is a naturally toxic plant and also 
because other researchers have demonstrated 
similar activity against other species of 
mollusks (Afonso Neto et al., 2010). 

 
 

Table 1. Molluscicidal activity of three plant species lattices against Biomphalaria glabrata adult snails 
 

Specie 100ppm 50ppm 25ppm 10ppm 5ppm 2,5ppm 

Euphorbia milli var. lútea 10*(100%) 10*(100%) 10*(100%) 10*(100%) 1 (10%) 0 

Plumeria lacifolia 0/10 0/10 0/10 0/10 0/10 0/10 

Euphorbia milli var. splendens 10*(100%) 10*(100%) 10*(100%) 10*(100%) 10*(100%) 10*(100%) 

Tabernaemontana fuchsiaefolia 0/10 0/10 0/10 0/10 0/10 0/10 

Control 0/10 0/10 0/10 0/10 0/10 0/10 

* significant difference in relation to mortality observed in the control group 
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Table 2. Toxicity of the lattices of E. milii var lutea and E. milli var splendens against A. salina nauplii 
 

Plant specie assessed concentration mortality 

Euphorbia milli var. lutea 100ppm 0/30 

 50ppm 0/30 

 25 ppm 0/30 

Euphorbia milli var. splendens 100ppm 0/30 

 50ppm 0/30 

 25 ppm 0/30 

positive control  - 30/30 

negative control - 0/30 

 

 
Afonso Neto et al. (2010), evaluated three 
species of Euphorbia and E. milli var splendens 
was the only one that showed molluscicidal 
activity on Lepinaria unilamellata, which is a 
terrestrial mollusk. With respect to aquatic 
mollusks, similar results have also been shown 
by some researchers, among them, Baptista et 
al. (1994), Mendes et al. (1997) and 
Vasconcellos and Amorim (2003), who 
obtained a rate of 100% of molluscicidal 
activity of this drug against B. tenagophila and 
B. glabrata and Limneae columela respectively. 
 
As for molluscicidal activity against snails of 
the genus Biomphalaria, Baptista et al. (1994) 
and Mendes et al. (1997) showed that the 
lowest concentration of E. milli var splendens 
latex which induced 100% mortality was 12 
ppm, against B. tenagophila and B. glabrata, 
differing from the results observed in this 
study, according to which the minimum 
concentration capable of inducing a rate of 
100% mortality in the B. glabrata species of 
snails was 2,5 ppm. This difference may be 
related to the phytochemical composition of 
latex, which can vary geographically, due to 
climatic conditions and soil composition. 
 
In the present study, the CL90 was not 
stipulated, but we believe this is between 1 and 
2,5 ppm, as for the latex of E. milli var 
splendens, although it was not explored in the 
methodology, it was also tested at a 
concentration of 1 ppm which induced a 90% 
rate of mortality. 
 
These results corroborate those presented by 
Mello-Silva et al. (2006), in their experiments 
for 2,3 ppm as the concentration capable of 

exerting a lethal effect in 90% (CL90) of B. 
glabrata snails. 
 
The results of the tests performed with the 
spawns of B. glabrata reinforce the high E. milli 
var splendens activity, which induced 100% 
mortality rate at a concentration of 100 ppm. 
 
According to Mello-Silva et al. (2006) the 
molluscicidal activity of E. milli var splendens 
latex may be related to the change of induction 
in the metabolism of glucose and glycogen 
content, with possible inhibition of 
gluconeogenesis. The above evidence and the 
results obtained in this study highlight the need 
for the design of new experiments that aim to 
elucidate the mechanisms by which the 
molluscicidal activity takes place, as well as the 
applicability of E. milli var splendens latex in 
natural reservoirs as a method of eliminating 
populations of B. glabrata and thus contributing 
to the reduction of cases of schistosomiasis. 
 
Conclusion 
 
In conclusion, high applicability latices of 
natural breeding B. glabrata, at the tested 
concentrations did not induce mortality. 

However, it is very important to perform 
toxicity tests with A. salina, which is a good 
analogy to in vivo tests and, therefore, presents 
a negligible risk for toxic environmental use of 
the evaluated in this lattices study. 
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