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The effect of sublethal concentrations of Euphorbia milii latex on the infectivity of the larval stages of
Schistosoma mansoni to Biomphalaria alexandrina and to albino mice as well on these larval stages of
S. mansoni (miracidia and cercariae) were studied. The results showed that B. alexandrina infection
with S. mansoni miracidia was greatly reduced by exposure to LCq, LCy, and LCys of the latex and also
the infectivity of the S. mansoni cercariae shed from infected B. alexandrina post exposure to these
concentrations to albino mice was suppressed. Exposure to LCy, LCy;o and LCys of latex of E. milii
caused a reduction in number of the produced cercariae per snail during the patent period and in the
period of cercarial shedding. The mortality rates of miracidia and cercariae were elevated gradually by
increasing the exposure period to latex of E. milii. The present results showed that the mean number of
worms per mouse in the experimental groups was less than that of control as well. The total number of
ova per g tissue; it can be concluded that the application of sublethal concentrations of latex of E. milii
may be helpful in control of schistosomasis.
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INTRODUCTION

Schistosomiasis is a shail-borne trematode infection of parasite by molluscicides (synthetic and/or of natural

humans, domestic and wild animals in different parts of
Asia, Africa, the Middle East, South America and the
Carribbean. The causative schistosome parasite is
acquired trans-cutaneously while swimming or wading in
most of contaminated waters; other trematodes infect
their hosts only via ingestion (Chitsulo et al., 2004;
Gryseels et al., 2006). Schistosomiasis remains one of
the most prevalent parasitic infections in the tropical and
subtropical regions and is endemic in 76 countries World
Health Organization, 2008). Biomplaraia alexandrina
snails are the snail intermediate host of Schistosoma
monsoni with widespread distribution allover Egypt
(Barlow and Munech, 1951; Heynman, 1978; Bakry et al.,
2011). Controlling of the snail intermediate hosts of this
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origin) is still one of the most promising means in the
battle against this parasitic disease (WHO, 2009).
Molluscicides of plant origin appear to be environmentally
as they have several advantages when compared with
the synthetic chemicals (Perrett et al., 1996). So far,
more than 1500 plant species have been screened for
molluscicidal properties (Whitfield, 1996). In Egypt,
molluscicides of plant origin have received an increasing
attention, so several plant species were screened in this
concept (Gawish et al.,, 2006; Hussein, 2005; Bakry,
2009). Some of these species proved to have promising
molluscicidal properties against different snail species for
example, Ammi majus (Rizk, 1995), Anagallis arvensis
(EI-Emam et al., 1996), Solanum dubium (Tantawy et al.,
2000), Dyzygotheca elegantissima and Dyzygotheca
kerchoveana (Refahy, 1994).

The present work aimes to study the effect of
Euphorbia milii latex. on the infectivity of the free living
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larval stages of S. mansoni to B. alexandrina and to
albino mice (miracidia and cercariae), as well on the
viability of these larval stages.

MATERIALS AND METHODS
Snails

B. alexandrina snails were from the Schistosoma Biological Supply
Centre (SBSC) at Theodor Bilharz Research Institute (TBRI),
Imbaba Giza, Egypt. S. mansoni cercariae were from laboratory
infected B. alexandrina snails.

Miracidia

S. mansoni ova were from the Schistosoma Biological Supply
Centre (SBSC) at Theodor Bilharz Research Institute (TBRI),
Imbaba Giza, Egypt. They were left in clean dechlorinated water for
hatching under a desk lamp then fresh hatch miracidia were used in
bioassay and infection tests.

Cercariae

S. mansoni cercariae were from laboratory infected B. alexandrina
snails.

Plants

The plant material, seeds, leaves and stems of E. milii plant were
collected from the fields of Giza governorate. They were kindly
identified via a specialist in the Botany Department, Faculty of
Science, Ain shams University, Cairo, Egypt. The plant latex was
released when either stem, seedpod or leaves were cut or injured
then collected in clear dry dark bottle refrigerator till use. The
concentrations used in the bioassays were prepared from raw latex
with distilled water.

Bioassay tests
Molluscicidal screening

A stock solution of 1000 ppm was prepared (1 ml of the latex up to
1000 ml distilled water). After that a series of concentrations that
would permit the computation of LCs; and LCg values was
prepared (WHO, 1965). Sublethal concentrations were calculated
from the lethal-dose probability lines (Litchfieldand and Wilcoxon,
1949).

Effect on infection of Biomphalaria alexandrina snails with
Schistosoma mansoni miracidia

The effects of sublethal concentrations of E. milii latex on infection
rate of B. alexandrina with S. mansoni miracidia and cercarial
production were examined. Three groups each of 50 snails were
exposed individually to 10 miracidia/snail and maintained in each
concentration of E. milii latex (LCo, LC10 and LCzs) for 24 h under
room temperature (24 + 1°C) and ceiling illumination. After that,
snails were continuously maintained in their corresponding

sublethal concentrations. Another group of 50 snails was exposed
to miracidia in the absence of the plant latex and maintained under
the same conditions (control group). Examination of snails for
cercarial shedding was carried out twice weekly, 25 days post
miracidia exposure, and the cercarial suspension was poured in a
graduated Petri dish, then few drops of Bown’s fluid were added
and all cercariae were counted using a dissecting microscope.
Shedding snails were then isolated and kept in special aquaria in
complete darkness.

Determining miracicidal activity of latex of Euphorbia milii

For determining miracidicidal activity of E. milii latex, 25 ml of water
containing about 100 fresh hatched miracidia were mixed with 25
ml of double concentration of plant latex. 50 ml of dechlorinated
water containing about 100 fresh hatched miracidia were used as
control. 5 snails sublethal concentrations of latex LCo (1.9 ppm),
LCi0 (8 ppm), LCos (12 ppm), LCso (19 ppm) and LCgqo (38 ppm)
were used. During the treatment period, microscopical observations
on the movement and mortality of miracidia were recorded at
intervals of 1/2, 1, 2, 3, 4,5, 6, 7, 8 and 24 h. LCsg and LCq values
of latex on S. mansoni miracidia for 8 h of exposure were
determined.

Determining cercaricidal activity of Euphorbia milii latex

For determining cercaricidal activity of E. milii latex, cercariae in this
experiment were obtained from laboratory infected B. alexandrina
snails. A series of 5 ml samples of dechlorinated water containing
100 freshly shed cercariae was mixed with 5 ml of double
concentration of latex of E. milii. 10 ml of dechlorinated water
containing 100 freshly shed cercariae used as control. The
aforementioned five sublethal concentrations of latex of E. milii
were used at intervals of %, 1, 2, 3, 4, 5, 6, 7, 8 and 24 h. The
cercariae were observed under a dissecting microscope to detect
alterations happening in mobility and survival. LCso and LCyo values
of E. milii latex on S. mansoni cercariae for 8 h of exposure were
determined.

Effect on infection of female albino mice with Schistosoma
mansoni cercariae

Three groups each of ten laboratory-bred male and female albino
mice (18 to 20 g) were exposed to 120 S. mansoni cercariae/mouse
from Biomphalaria snails exposed to LCy, LC1o and LCys of latex of
E. milii, respectively. A fourth mice group as control group was
infected with S. mansoni cercariae from infected Biomphalaria
shails which do not expose to sublethal concentrations of latex of E.
milii by tail immersion method according to Oliver and Stirewalt
(1952). 45 days after exposure to cercariae, mice in each group of
the experiments were sacrificed individually and dissected. The
worm load in each mouse was carried out by perfusion (hepatic and
intestinal) according to the method of Kloetzel (1967). The different
developmental stages of S. mansoni ova (the Oogram) was
determined by the method of Pellegrino et al. (1962). The ova
count/g tissue (digestion of liver and intestine) was calculated
according to Cheever (1968) and Kamel et al. (1977).

Statistical analysis

Student’s t-test and chi-square test (Petrie and Sabin, 2000) were
used in comparing the means and rates of experimental and control
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Table 1. Molluscicidal activity of latex solution of Euphorbia milii plant on Biomphalaria alexandrina snails under laboratory conditions

for 24 h.

LCso ppm Confidence limit of LCso ppm

LCoo ppm

Slope function  LCoppm LCioppm LCys Ppm

19 17.3-21 38

1.42 1.9 8 12

Table 2. Effect of sublethal concentrations of latex solution of Euphorbia milii plant on infectivity of Schistosoma mansoni

miracidia to Biomphalaria alexandrina snails.

Survived snails at first shedding

Infected snails

Treatment  Number of exposed snails Number % Number % % reduction
Control 50 45 90 32 71.1
LCo 50 32 64 15 46.9 34*
LCio 50 30 60** 9 30 57.8*
LCss 50 22 el 3 13.64 80.82***

p<0.05, ** p<0.01 and *** p<0.001.

Table 3. Effect of sublethal concentrations of latex solution of Euphorbia milii plant on cercarial production of Schistosoma
mansoni from infected Biomphalaria alexandrina snails (means +S.D).

Concentration (ppm) Number of cercariae/snail

Prepatent period (days)

Duration of shedding (days)

LCo 685+ 64.4**

LCio 366+ 12.4%*=

LCsys 114+16%**
Control 1014 + 167

28.2+15 20.2+1.2*

29.6+1.1 15.4 +1.6**

30.2+ 1.2* 9.5 £ 0.82%*
31+1.2 27.4+1.2

*p<0.05, ** p<0.01 and *** p<0.001.

groups statistically.

RESULTS

The molluscicidal activity of latex of E. mili on B.
alexandrina snails after 24 h of exposure is presented in
Table 1. The data obtained indicated that LCsy and LCqq
values for E. milii latex were 19 and 38 pmm respectively.
While the sublethal concentrations (LCy, LC1q and LCys)
were found to be 1.9, 8 and 12 ppm respectively. The
infection rate (Table 2) was significantly lower (p< 0.001)
than that of the control snails (71.1%) being 46.9, 30 and
13.64% for snails exposed to LCy, LC;o and LCys oOf latex
of tested plant, respectively. There was no significant
difference between prepatent period of the snails
exposed to sublethal concentrations of latex of E. milii
and the control group. Table 3 showed that the duration
of cercarial shedding among snails treated with this latex
was shortened to 20.2 + 1.2, 15.4 + 1.6 and 9.5 + 0.82
days for LCy, LCyo and LCys, respectively, compared to
27.4 + 1.2 days for the control snails (p< 0.001). Also,
there are highly significant reductions of total cercarial
production per treated snail in comparison with control

group were also detected. The effect of sublethal
concentrations of latex on the infectivity of S. mansoni
cercariae to albino mice is shown in Table 4. The lowest
number of worms was obtained from mice infected with
schistosome cercariae shed from Biomphalaria snails
post exposure to LCy, LCyp and LC,s of latex of E. milii
with a reduction of -45.83, -72.12 and -89.94%,
respectively than that of control. The mean number of the
immature stages of Schistosome ova was higher in the
experimental groups than control ones. Meanwhile, the
rate of mature ova was lower, with highly significant
difference than that detected in the control (p<0.001)
being 34.4, 18.8 and 7.6% ova in the case of
Biomphalaria snails post exposure to LCy, LC1g and LCys
of Latex, respectively when compared with the value to
78.8% ova for control group.

It is clear from Figure 1 that the percentage of dead ova
in mice infected with cercariae shed from Biomphalaria
snails post exposure to LCy, LCyo and LCys of latex was
higher being 10.8, 11.2 and 12.2%, respectively than that
of control (3.8%) (Figure 1). The total number of ova per
gram tissue decreased significantly in all experimental
groups than that of control. Regarding the effect of latex
of E. milii on miracidia of S. mansoni, Table 5 indicates
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Table 4. The total number of worms in mice infected with Schistosoma mansoni cercariae from Biomphalaria alexandrina snails exposed to

latex solution of Euphorbia milii plants.

Mean No of worms/mouse

Treatment - Total mean no of worms/mouse  Percent worm reduction %
Male Female Pairs
Control 15.4+0.44 6.6+0.51 9.2+0.42 31.2+1.6
LCo 6.2+0.48** 4.1+0.5** 6.60.7** 16.911.4** -45.83
LCio 4.8+0.22*** 2.1+0.5%** 1.8+0..6*** 8.7+1.4*** -72.12
LCys 1.8+0.3*** 0.86+0.4*** 0.48+.23*** 3.14+1.2*** -89.94
*p<0.05, **p< 0.01 and ***p< 0.001.
B Immature m Mature = Dead
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Figure 1. The oogram pattern in mice infected with Schistosoma mansoni cercariae from Biomphalaria
alexandrina snails exposed to sublethal concentrations of latex solution of Euphorbia milii plant.

that sublethal concentrations of E. milii latex did not exert
any detectable harm effect to miracida after %2 and 1 h of
exposure to 1.9, 8 and 12 ppm. However, after 2 and 8 h,
these concentrations exhibited considerable harmful
effect, where 88 and 96% moralities were observed
among miracidia exposed to LCsy and LCy for 8 h
respectively. The results also indicated that LCs, and
LCqo values of E. milii latex on the miracidia after 8 h
were 11 and 24 ppm respectively (Table 6). Elongation of
the exposure period of cercariae to E. milii latex (Table 6)
showed a gradually increase of mortality rate. It became
100% for group exposed to 19 and 38 ppm after 8 h of
exposure when compared to 18% for control group. The

recorded LCsp and LCqyy values for 8 h for latex of E. milii
on S. mansoni cercariae were 8.2 and 16 ppm,
respectively, (Table 7 and 8).

DISCUSSION

The data obtained in the present work showed that LCs
and LCq, values for latex of E. mili were 19 and 38.
Closely related results were previously reported by Bakry
et al. (2004) where they found that LCyy of plant extracts
of Oreopanax reticulum and Furcraea selloea were 68
and 28 ppm for B. truncatus snails, respectively. Also,
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Table 5. Effect of latex solution of Euphorbia milii plant on Schistosoma mansoni miracidia.

Conc. (ppm) % mortality of miracidia after the following intervals (hour)

R 1 2 3 4 5 6 7 8 24

1.9 0 0 0 2 4 8 12 15 25 100

8 0 0 2 4 8 24 33 34 42 100

12 0 0 8 12 22 30 42 52 64 100

19 4 10 16 28 36 48 60 72 88 100

38 6 14 26 32 40 58 70 84 96 100
Control 0 0 0 0 0 1 4 6 10 100

Table 6. Activity of latex solution of Euphorbia milii plant against miracidia of Schistosoma mansoni after 8 h of exposure

under laboratory conditions.

LCso ppm Confidence limit of LC2s ppm

LCo0 ppm LCo ppm

11 9.16-13.2

24 1.1

Table 7. Effect of latex solution of Euphorbia milii plant on Schistosoma mansoni cercariae.

Conc. (ppm) % mortality of miracidia after the following intervals (hour)
1/2 1 2 3 4 5 6 7 8 24
1.9 0 2 8 10 12 20 30 34 44 100
8 2 8 10 18 24 32 40 56 60 100
12 4 16 22 30 34 58 66 70 88 100
19 8 18 36 42 52 64 76 92 100 100
38 20 26 40 52 64 72 88 94 100 100
Control 0 0 0 2 4 8 12 14 18 100

Table 8. Activity of latex solution of Euphorbia milii plant against cercariae of Schistosoma mansoni after 8 h of exposure

under laboratory conditions.

LCso ppm

Confidence limit of LCys ppm

LCgo ppm LCo ppm

8.2 6.83-9.84

16 0.82

Mantawy et al. (2004) recorded the LCsy of the plants
Capparis spinosa and Acacia arabica to be 500 and 66
ppm respectively. Thus, the latex of the plant discussion
may show a similarity in its molluscicidal activity to the
previously mentioned plants. This may be attributed to
their molluscicidal potency which causes disturbance in
metabolic pathways and protein contents of the snails. In
the present work, the infectivity of S. mansoni miracidia to
B. alexandrina was greatly reduced by LC,s of E. milii
latex. The present result agrees with that recorded by
Bakry et al. (2011) using Solanum siniacum and
Artemisia judaica L plants. As these plants interrupt the
biochemical parameters, as well, the activities of
enzymes of treated snails that render their physiological
processes unsuitable for the parasite development and
reduce cercarial production. However, comparable

results were obtained in literature (Bakry and Hamdi,
2006) using Agave celsi, Ammi visnaga and
Chenopodium ambrosioides and Bakry (2006) using
Furcraea gigantean and Lampranthus spectabilis plants.
This was also recorded by Ibrahim et al. (2004) on
significant reduction of B. alexandrina infection rates with
S. mansoni miracidia post their exposure to LCys of P.
repens dry powder.

The present article showed no significant difference
between the prepatent period of the snails exposed to
latex of E. milii and the control. Despite that, a highly
significant reduction in the duration of cercarial shedding
and total cercarial production per infected shails were
detected. These phenomena were stated by many
authors using different plant species as molluscicidal
agents. Thus, Badawy (2007), Gawish (2008) and Bakry
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(2009) found that the plants Viburnum tinus, Syzygium
jambos, Euphorbia splendens and Atriplex stylosa have a
remarkable decrease in the duration of cercarial shedding
and cercarial production/snail from B. alexandrina
infected with S. mansoni miracidia. This reduction in
cercarial shedding period and total cercarial production
per snail is probably due to rupture of snails’ tissues
through miracidial penetration in the presence of these
molluscicides which increased the harmful effects of
these plants on the subsequent development of the
parasite within snail’s tissues (Bakry, 2006). These
observations are in accordance with many authors using
different plant species as molluscicides. Thus, El-Ansary
et al. (2000) reported that Ambrosia maritima caused a
remarkable decrease in cercarial shedding and cercarial
production in B. alexandrina snails treated with this plant
powder. Sharaf et al. (2001) obtained similar reduction in
cercarial shedding and cercarial production from B.
alexandrina treated with sublethal concentrations of
aqueous suspension of Z. simplex. The present results
showed that the mean number of worms per mouse in
the experimental groups was less than that of control.
The lowest number of worms was obtained from the mice
infected by schistosome cercariae shed from
Biomphalaria shails exposed to LC,s of E. milii latex with
a reduction of 89.94%. This result approaches the
observation of Ritchie et al. (1974) who showed that
infectivity of S. mansoni cercariae was inhibited after
treatment with 100 ppm of bis tri-nbutyltin oxide for 5 min.
The same finding were previously observed by Viyanant
et al. (1982) who used sublethal concentrations of copper
sulphate and tributyltin fluoride and Gawish (1997) who
used sublethal concentrations of Niclosamide.

In the present work, the total number of ova per gram
tissue decreased significantly in mice infected with the
schistosome cercariae shed from Biomphalaria snails
exposed to latex of E. milii plant. This agrees with the
observations of El-Ghayeb (1970) who declared that
exposure of S. mansoni cercariae to 0.25 ppm of copper
sulphate for 15 to 60 min markedly decreased the
number of recovered worms per infected mouse and the
number of ova/g tissue of liver. The reduction in the
number of ova was explained by WHO (1963) that the
few specimens of the survived cercariae that survived the
treatment with molluscicides could infect the exposed
mice and developed to adult worms laid low number of
ova. This may be due to disturbance in their physiological
activities as Bayluscide affects the respiratory enzymes
which are essential factors in physiological processes of
cercariae and adult worms. Also, in the present work, the
number of mature ova in the experimental groups was
lower significantly in groups of mice infected with the
‘schistosome cercariae’ shed from Biomphalaria snhails
exposed to latex of E. milii plant. The present authors
noticed an increase in the mortality rates of S. mansoni
miracidia and cercariae by increasing sublethal

concentrations of latex of E. mili and the exposure
period. Similar observations were previously recorded
against B. alexandrina obtained by Mahmoud (1993)
using pesticides, Mohamed et al. (2000) using
Abamectin, and Bakry et al. (2002) using plant
molluscicides.

From the aforementioned data, it can be concluded that
the application of sublethal concentrations of E. milii latex
may be helpful in control of schistosomasis.
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