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Abstract: Effects of extracts of Euphorbia pulcherima and Atriplex nummularia on infection rate and cercarial production of
The Bulinus truncatus infected with Schistosoma haematobium, as well as on the free living stages of the parasite (miracidia
and cercariae) besides biochemical parameters of the snail were studied. The results showed that the LC,s of the extracts of E.
pulcherima and A. nummularia caused a considerable reduction in the infectivity of S. haematobium miracidia to the snail. It
caused a reduction in the number of cercariae per snail during the period of cercarial shedding. The mortality rates of the
miracidia and cercariae were elevated gradually by increasing the exposure period to the extracts of these plants. The results
obtained also revealed that the glucose concentrations increased in haemolymph, while soft tissue glycogen and protein
contents were decreased. The activities of Hexokinase, pyruvatekinase and lactate dehydrogenase were also significantly
reduced in response to treatment, while adenosine triphosphatase (ATPase) activity of the tissue of the snails was significantly

increased.
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1. Introduction

Schistosomiasis is a group of chronic parasitic diseases
afflicting at least 240 million people all over 70 countries [1].
Almost, no country on the African continent is safe from
these infections, as about 85% of the infected populations
worldwide are Africans [2]. Bulinus truncatus snails are the
snail host of Schistosoma haematobium with widespread
distribution of the snails all over Egypt [3-5].

The use of molluscicides in the control of snails had a
significant effect in reducing both incidence and prevalence
of schistosomiasis brought about by a devastating reduction
of the intermediate snail host population. Economic and
ecological considerations increasingly the use of

molluscicides that are selectively active, biodegradable,
inexpensive and readily available in the affected areas. The
imported synthetic molluscicides are high in their cost and
toxicity for human, fish and domestic animals [6]. In view of
these disadvantages, increasing attention is currently given to
plant molluscicides hoping that they may prove safe, cheap,
easily available and simply applicable agents.

The use of plants with molluscicidal properties appears to
be a simple and inexpensive alternative to chemical
molluscicides [7]. More than 1000 plant species have been
screened for molluscicidal activity [8]. In Egypt, screening of
local plants for molluscicidal activity has received increasing
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attention [9-15] In Egypt, molluscicides of plant origin have
received an increasing attention, so several plant species
were screened in this concept [16-20].

The present work was planned to study the effect of
sublethal concentrations of the extracts of FEuphorbia
pulcherima and Atriplex nummularia on infection of Bulinus
truncatus with S. haematobium miracidia, in addition to
cercarial production of infected snails, as well as on the free
living stages (miracidia and cercariae). Besides biochemical
parameters of the snail were studied.

2. Materials and Methods
2.1. Snails

The snails used in the present work were Bulinus trncatus,
They were collected from irrigation canals not previously
treated with any molluscicide nearby Abu—Rawash area, Giza
province, Egypt. They were kept and examined for S.
haematobium infection. Collected snails from the field
(noninfected snails) were kept in glass or plastic containers
(50 X 30 X 20 cm) with transparent covers as 100 snails per
each aquarium for 3 weeks before use to accommodate the
laboratory conditions.

2.2. Miracidia and Cercaria of Schistosoma Haematobium

Schistosoma haematobium miracidia and cercariae were
obtained from Schistosome Biological Supply Centre,
Theodor Bilharz Research Institute (SBSC/TBRI), Cairo,

Egypt.
2.3. The Plants

The plants used in this study were Euphorbia pulcherima
and Atriplex nummularia were obtained from Orman garden,
Egypt. These plants were kindly identified by specialists in
the Botany Department, Faculty of Science, Cairo University.
The whole overground parts of these plants were left to dry in
the air and then in an oven at 50°C and powdered by a mixer.

2.4. Preparation of Plant Extracts

Groups of each plant powder were exhaustively extracted
with methanol (70%) by soaking at room temperature (25 *+1-
3°C) for one week. The solvent was distilled off under
vacuum and the crude extract residues were assayed as
aqueous solutions. The efficacy of the tested plant extract and
water suspension against adult snails was determined
according to the standard procedure recommended by WHO
[21]. LCyg, LCys, LCsq and LCyy were previously determined
in the laboratory according to the method of Litchfield &
Wilconxin [22].

2.5. Efficacy of Testing Plants on the Infection Rate of B.
Truncatus with S. Haematobium Miracidia

The effects of the LC,s of the methanol extracts of E.
pulcherima and A. nummularia on the infection rate of B.
truncatus with S. Haematobium miracidia and cercarial

production were examined by exposing a group for each
plant of 50 noninfected snails individually to a dose of 10
miracidia/snail and maintained in each LC,s of concentration
of the tested plant for 24 hours at room temperature (24 *
2°C) and ceiling illumination. A control group of 50 snails
was exposed to miracidia only without any treatment and
maintained under the same conditions. Examination of snails
for cercarial shedding was carried out twice weekly. After 20
days of miracidia exposure, surviving snails were
individually examined for cercarial shedding in multidishes,
artificial light for 3 hours (stimulant period) and 2ml of
dechlorinated H,o/snail. The product cercariae / snail was
transferred to small pertridishes by Pasteur pipette, fixed in
Boun’soln and counted under astereomicroscope. This
examiner was repeated every 3 days until the end of
shedding.

2.6. Efficacy of Testing Plants on

2.6.1. Miracidia

S. haematobium ova were exposed to desk lamp for
hatching at 25-27°C. One ml of dechlorinated tap water
containing 25 freshly hatched miracidia was mixed with 1 ml
of double concentration (this means, we tested 500 ppm we
use 1000 ppm actually, because the addition of the same
volume of water containing the tested organism which dilute
concentrations to half of each plant extracts; three replicates
from each concentration were used. Under the same
conditions, 2 ml of dechlorinated tap water containing 25 non
treated freshly hatched miracidia was used as a control.
During exposure period mobility and mortality of miracidia
were recorded at intervals of 1/2, 1, 1.5, 2, 2.5, 3 hours using
stereomicroscopic.

2.6.2. Cercariae

One ml of each concentration was added in a test tube to
the same volume of dechlorinated tap water containing 50
freshly shed cercariae and mixed well (double concentration).
The cercariae were observed for their mobility and mortality
at different intervals. Two ml of dechlorinated tap water
containing 50 fresh shed cercariae was observed as a control.

2.7. Physiological Studies

For studying physiological parameters of B. alexandrina
snails (8 -10). Snails were randomly divided into 4 groups
(50 snails each). The 1%, 2" and 3™ groups were exposed to
the LC,s of the methanol extracts from E. pulcherima and A.
nummularia for one month, respectively. A fourth group of
snails was left unexposed under the same laboratory
conditions as a control. Surviving snails after exposure was
used to study the effects of the plant extracts on protein and
glycogen contents in their soft tissues and glucose level in
their haemolymph. The activities of hexokinase (HK),
pyruvate kinase (PK), lactate dehydrogenase (LDH) and
adenosine triphosphatase (ATPase), were also, investigated in
treated and untreated snails.

Haemolymph samples were collected according to
Michelson [23] by removing a small portion of the shell and
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inserting a capillary tube into the heart. Haemolymph was
pooled from 10 snails and collected in a tube (1.5 ml) in an
ice-bath. For preparation of tissues of snails, one gram of
snails’ soft tissues from each group was homogenized in 5 ml
distilled water at pH 7.5. A glass homogenizer was used and
the homogenate was centrifuged for 10 minutes at 3000 rpm,
then the fresh supernatant was used.

Biochemical parameters were determined
spectrophotometrically  using  kits  purchased from
BioMerieux Company, France. Total protein content was
determined according to Lowry et al, [24]. Tissues glycogen
was evaluated according to Carroll et al. [25], and
haemolymph glucose concentration was determined
according to the glucose oxidase method of Trinder [26].

Hexokinase (HK) was assayed according to the method of
Uyeda and Racker [27]. Pyruvate kinase (PK) relative
activity was measured spectrophotometrically by the method
of McManus and James [28]. Lactate dehydrogenase (LDH)

was measured according to the method of Cabaud and
Wroblewski [29]. Adenosine triphosphatasae activity was
assayed according to the modified method of Giles and
Vanstone [30].

2.8. Statistical Analysis

Analysis of data was carried out applying student’s #-test
[31] (Spiegel, 1981).

3. Results

From the data of comparative effect of the tested extracts
of E. Pulcherima and A. Nummularia plants on Bulinus
truncates snails, recorded in Table 1, it was seen that E.
pulcherima and A. Nummularia plants were more effective as
molluscicides. (LCsy values were 43and 32 ppm,
respectively).

Table 1. Molluscicidal activity of extract of Euphorbia pulcherima and Atriplex nummularia plants against Bulinus truncatus snails after 24 hours of exposure

under laboratory conditions.

Plant species LCs Confidence limit LCo LCys LCy LC, Slope
Euphorbia pulcherima 43 26-45 71 22 14 2.2 24
Atriplex nummularia 32 27- 40 78 28 15 2.8 2.51

The data are presented in tables 2 revealed that the
exposure of B. truncatus to S. haematobium miracidia at
LCys of E. Pulcherima and A. nummularia extracts had a
positive effect on infection rates. The infection rate of B.
truncatus snails to S. haematobium miracidia exposed to
LCys of E. Pulcherima and A. nummularia extracts were
37.5% and 25%, respectively. These rates were significantly
lower (P<0.01) than that of the control group (55%). The
results in Table 2 indicated that, exposure of B. truncatus
continuously to the tested plants extracts during miracidia
exposure have shortened significantly (P<0.05), their
prepatent period compared to their corresponding control.
The prepatent periods of snail groups exposed to LCys of E.
Pulcherima and A. nummularia extracts were 38+0.64, and
3140.34days, respectively, in comparison to 48 +0. 52 days

in the control group. Table 2 revealed that, treatment of snails
with two tested plants during their exposure to S.
haematobium miracidia resulted in a highly significant
reduction of total cercarial production throughout its entire
life span compared to the control (P<0.001). The total
number of cercariae exposed to LC,s of E. Pulcherima and A.
nummularia was 80+£6.5and 52+4.4, respectively, compared
to the control group 180+10.2 and duration of cercarial
shedding was significantly decreased in all groups of B.
truncatus tested with LC,5 of the two tested plant extracts in
comparison with the control group. The shortest period of
cercarial shedding was observed for snails treated with LCss
of E. Pulcherima and A. nummularia being 2.6+0.16 and
2+0.13days compared to 4.5+0.41 days for the control group
(P<0.001).

Table 2. Effect of LCs of extract of Euphorbia pulcherimaand Atriplex nummularia plants on the infection of Bulinus. truncates snails with Schistosoma

haematobium.

Survival at 1%

Infection rate of Prepatent period of

Cercarial production Shedding duration of

Concentration Ppm shedding snails cercariae range (days) Number of cercariae cercariae ( days)

No. survival % No. % Range Mean+S.D Range mean=S.D Range Mean £ S.D
Control 40 80% 22 55% 27-55 48 £0.52%** 92-210  180£10.2%*** 5-18 4.540.41%**
Euphorbia pulcherima 24 48% 9 37.5%  25-43 3840.64*** 55-110  80+6.5%** 3-6 2,6£0.16%**
Atriplex nummularia 16 32% 4 25% 25-30 31+0.34 46-58 52+4.4 2-4 240.13

p<0.05, ** p<0.01, *** p<0.001. no=50

Data given in Tables 3, 4 indicated that, LC,s of the two
plant extracts had a miracidia effect after one hour of
exposure. However, at 100 ppm, E. pulcherima and A.
nummularia plants exhibit a harmful effect (100%) after 90
min compared to 2% in the control group, while at 50 ppm 4.
nummularia plants give 100% mortality after 3 hours

compared to 7% in the control group. As the concentration
decreases, the harmful effect decreases. The most effective
plant extracts as miracidia is on E. pulcherima and A.
nummularia. The recorded LCs, value for 3 hours for E.
pulcherima and A. nummularia extract on S. haematobium
miracidia were 22 and 14 ppm, respectively (Table 5).
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Table 3. Effect of LC,s of extract of Euphorbia pulcherima plant on
Schistosoma haematobium miracidia

Table 6. Effect of LCys of extract of Euphorbia pulcherima plants on
Schistosoma haematobium cercariae.

% mortality of miracidia after the

s following intervals (hours)

(ppm) 12 1 15 2 25 3 24
15 ppm 10 21 28 34 38 44 100
25 ppm 15 28 37 44 40 66 100
50 ppm 38 47 58 62 80 96 100
100 ppm 60 80 100 100 100 100 100
Control 0 1 2 3 4 5

% mortality of cercariae after the following

Conc. intervals (hours)

(ppm) 12 1 15 2 25 3 24

Table 4. Effect of LC>s of extract of Atriplex nummularia plant on
Schistosoma haematobium miracidia

15 ppm 12 25 35 40 45 50 100
25 ppm 20 35 50 55 75 80 100

50 ppm 35 60 70 75 100 100 100
100 ppm 70 85 100 100 100 100 100
Control 4 7 9 9 12 17 100

% Mortality of miracidia after the

Table 7. Effect of LCss of extract of Atriplex nummularia plants on
Schistosoma haematobium cercariae.

Conc. following intervals (hours)

(ppm) 1”2 1 15 2 25 3 24
15 ppm 12 26 33 38 44 52 100
25 ppm 22 32 43 48 56 62 100
50 ppm 46 52 62 70 88 100 100
100 ppm 75 85 100 100 100 100 100
Control 0 1 2 3 6 7 100

% mortality of cercariae after the following

S0 intervals (hours)

(ppm) 12 1 15 2 25 3 24
15 ppm 14 33 45 60 65 70 100
25 ppm 25 40 55 65 80 90 100
50 ppm 40 60 75 85 100 100 100
100 ppm 65 100 100 100 100 100 100
Control 3 6 10 12 15 17 100

Table 5. Miracidiacidal effects of Euphorbia pulcherima and Atriplex
nummularia plants on Schistosoma haematobium miracidia after 3 hours of

Table 8. Cercariacidal effect of Atriplex nummularia and Euphorbia
pulcherima plants after 3 hours of exposure in vitro.

exposure in vitro. Plant name LCs ppm LCy ppm Slope
Euphorbia pulcherima 16 34 2.5
Plant name LCso ppm LCy ppm Slope Atriplex nummularia 12 23 2.1
Euphorbia pulcherima 22 44 2.1 .
P P The results (Table 9) showed that also, a significant
Atriplex nummularia 14 33 22

The exposure of cercariae to the plant extracts (Tables 6, 7
and 8) at they started to die after 30 minutes of exposure to
15 ppm of E. pulcherima and A. Nummularia plant where
12%and 14% mortality took place, respectively. The
mortality rate was increased gradually by increasing the
exposure period. It became 50 and 70% for 15 ppm of E.
pulcherima and A. Nummularia plant after 3 hours of
exposure, respectively, compared with 17% for the control
group. The high concentration (100 ppm) of E. pulcherima
kills cercariae after 1.5 hours, while 4. nummularia gives
100% mortality after 1 hour with comparison of control
group (17%). The recorded LCs, value for E. pulcherima and
At. Nummularia plant on S. haematobium cercariaec were 16
and 12 for 3 hours, respectively (Table 8).

reduction in the total protein content of the soft tissues
throughout the exposure period to E. pulcherima and A.
nummularia plant. The rates of reduction were 28.4%and -
51% after one month of exposure. The glycogen content in
tissues of the treated snails was also significantly reduced.
The rates of reduction were -29.4%and -52% after one month
of exposure to LCys of E. pulcherima and A. nummularia
plant, respectively. On the other hand, the glucose
concentration in haemolymph of the snails exposed to the
tested extracts showed a significant increase in comparison
with the control group (12+1.6ml /ml). The values recorded
were 18.2+1.7and 21.2+1.4ml / ml in haemolymph of snails
exposed to LCyo of E. pulcherima and A. nummularia plant,
respectively.

Table 9. Effect of one month exposure to LCs of Euphorbia pulcherima and Atriplex nummularia extracts on glucose level in haemolymph, total protein and

glycogen content in Bulinus truncates.

In soft tissue

In haemolymph

Protein content

Glycogen content

Glucose level

(mg/g tissue) 7 change (mg/g tissue) 7 change (mg/ml ) 7o change
Control 25.3+1.4 21.4+1.5 12+1.6
Euphorbia pulcherima plants 18.1 £1.6** -28.4% 15.141.2%* -29.4% 18.241.7** 51.7%
Atriplex nummularia 12.441.4%** -51% 10.341.8%** -52% 21.24]1.4%** 76.7%

X+SD mean of 4 experiments. *p< 0.05,**p<0.01 & ***p< 0.001

The present study showed that the LC,s of E. pulcherima
and A. nummularia extracts induced a significant increase in
the activities of ATPase being 0.95+0.08 (55.7%) and 1.1

+0.07 (80.3%) pmoles pi /min/g wet tissue respectively in B.
truncatus tissues (Table 10). The activities of hexokinase
(HK), pyruvate kinase (PK), lactate dehydrogenase (LDH), in
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the soft tissue of normal and treated snails displayed in Table
10. The LDH activity values in snails exposed to LCys of E.
pulcherima and A. nummularia extracts for one month
decreased by 39.7% and 62.1%, respectively. Such values
were statistically significant as compared to the

corresponding control value (5.8+1.2). The maximal effect
however was attained in hexokinase activity; the values
detected were decreased by 42.3% and 53.8 % as compared
to the control level.

Table 10. Effects of one month exposure to LC;sof Atriplex nummularia and Euphorbia pulcherima extracts on some enzyme activities in tissues of Bulinus

truncates.

(LDH) p mol HK (WNADH ATPase activity
. PK % T : Y% A e %

Plant Species (i) e pyruvate reacted change oxidized/min/g change (1 mol pi /min/ g change

wmg g /min/g tissue g tissue) g wet tissue) g
Control 2.3 £0.72 5.8£1.2 2.6+ 0.52 0.61+0.007
Euphorbia 1.5£0.81 %%  34.8%  3.540.689** 39,7% 1.5£0.06%* 423%  0.95:0.08** 55.7%
pulcherima plants
Atriplex nummularia ~ 1.24+0.80*** 47.8% 2.2+0.68%** 62.1% 1.240.04*** -53.8% 1.14£0.07*** 80.3%

X+SD mean of 4 experiments. *p< 0.05,**p< 0.01 & ***p< 0.001

4. Discussion

Screening of the molluscicidal activity of two selected
plants was worked out, namely E. pulcherima and A.
nummularia plant. The results indicated that 4. nummularia,
had molluscicidal activities against B. truncatus higher than
E. pulcherima. The high molluscicidal activity of A.
nummularia apparently attributed to the high concentration
of active constituent. This is supported by Shoeb et al. [32];
Mansour et al. [33]; Bakry et al. [34]; Abdel Kader [35]. This
finding, however, may be attributed to several factors,
including plant specific differences in active gradients, type
of the natural products, differences in their mode of action,
method of penetration and the behavioral characteristic effect
on the snails [4, 5].

The infectivity of S. haematobium miracidia was greatly
reduced by 4. nummularia and E. pulcherima extracts. This
may be interpreted as the LCs, of extracts of the two tested
plants have weakened the ability of the miracidia to penetrate
the tissues of the snails. This agreed with Bakry ef al. [11]
observation on B. alexandrina snails infected by S. mansoni
miracidia and subjected to LC,s; methanol extracts of
Euphorbia lacteal. El-Emam et al. [36] reported that 50 ppm
of Calendula micrantha decreased the infection rate.
Tantawy et al. [37] using Solanium dubium plant, Barky et
al. [34] using A. franzosinii, Mohamed et al.[38] using
Abamectin, Sharaf El-Din et al.[39] using Zygophyllum
simplex plant and Bakry et al. [4] using methanol extracts
of O. reticulatum and Furcraea selloea revealed similar
conclusions. These results also were in accordance with
many investigations that used various chemical and plant
molluscicides (Mahmoud [40]; Rawi et al. [10]; Gawish [41];
El-Ansary et al. [42]). Thus, El-Ansary et al. [42] reported
that A. maritima caused a remarkable decrease in cercarial
shedding and cercarial production in B. alexandrina snails
treated with this plant powder. Sharaf El-Din et al. [39]
obtained similar reduction in cercarial shedding and cercarial
production from B. alexandrina treated with sublethal
concentrations of aqueous suspension of Zygophyllum
simplex.

Regarding the prepatent period, the present results showed

that the prepatent period for snails exposed to LCsq of the
tested plants during their exposure to miracidia has been
shorted. This was in accordance with Mahmoud [40] using
sublethal concentrations of Abamectin, Tantawy et al. [37]
using S. dubium and Bakry et al. [34] using A. franzosinii.

The present results showed that duration of cercarial
shedding was shorter for testing snails than their
corresponding control. This shortening in cercarial shedding
period may be due to the rapture of snail's tissues through
miracidia penetration that caused an increase in the harmful
effect of these treatments. Such stress could disturb the
physiological activities of treated snails and result in a
shorter life span and shedding period in comparison with
their control groups [41]. Similar findings have been reported
by Mahmoud [40], Mohamed [38] and Barky et al. [34]. The
authors found that, the period of cercarial shedding in snails
treated with experimental molluscicides during their
exposure to miracidia is significantly shorter than that in
control snails. It is also agreed with Badawy [43]. Who found
that, exposure of B. alexandrina to 50 ppm from F. cretica
during exposure to S. mansoni miracidia decreased the
duration of cercarial shedding.

The present data claimed, that the mean number of
cercariae produced by each infected B. truncatus previously
tested with plants throughout its life span was significantly
less than that revealed by Badawy [43] on B. alexandrina
snails treated with F. cretica at the early prepatent period. El-
Emam et al. [36] found that, 0.050g/L from the dry powder
of C. micrantha for 24hours highly reduced the cercarial
production from infected B. alexandrina treated as early and
late prepatent period. Adewunmi et al. [44] recorded that the
active compound aridanin isolated from 7. fetraptera at 0.25
mg/L reduced S. mansoni cercarial shedding. The same result
was observed by Ahmed and Ramzy [45]; Tantawy [37];
Bakry et al. [34]; Mostafa and Tantawy [46]; Sharf EI-Din et
al. [39] and El-Ansary et al. [47]. The authors used the plants
S. nigrum, S. dubium, A. arvensis, A. franzosinii, Z. simplex
and P harmula, respectively against S. mansoni cercarial
production inside the soft tissues of B. alexandrina.

From the previous results, it was clear that, B. truncatus
snails exposed to LC,s of E. pulcherima and A. Nummularia
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plants were less susceptible to the infection with S.
haematobium miracidia. Also, the cercarial production
decreased during the entire life of the infected snails treated
with the extracts than those infected and untreated. These
results declared that, such sublethal concentrations when
used in the field could suppress the development of S.
haematobium inside snails and shorten the duration of
cercarial shedding. It also could induce decrease in the
number of cercariae produced by infected snails and thus, can
interrupt parasite transmission.

Concerning the effect of sublethal concentrations of
extracts of the tested plants against S. haematobium miracidia
and cercariae, the present results showed that mortality rates
of S. haematobium miracidia and cercariae were increased by
increasing sublethal concentrations of the tested plants as
well as by the period of exposure. Therefore, when these
plants are used in snail control, they will kill the free-living
larval stages of Schistosoma.

In the present investigation, a significant decrease has been
recorded in the tissue protein in snails treated with the LC,;s
of the extracts of the tested plants. This decrease may be due
to interference of the active substance of the tested plants in
protein metabolism by inhibiting protein synthesis. Similar
results were obtained by Abdel Kader and Tantawy [48].
Agave fififera and Agave attenuate plant and Bakry et al [11]
using Calotropisprocera, Euphorbianubia and Atriplex
halimus plant.

Regarding the sources of energy for snails, the LC,5 of the
extracts of the tested plants significantly decreased the
glycogen content of soft tissues while the increased glucose
level in haemolymph. This may be attributed to the effect of
the active substance of the tested plants that impedes oxygen
consumption of snails, thus inducing anaerobic respiration.
To restore its energy requirements, the snail has to increase
the rate of glycolysis thus bringing about a reduction of the
glycogen content and increase glucose level in the
haemolymph. This finding agrees with the results of similar
experiments applying Euphorbia pseudocactus,
Yaccaalaifolia and Portalaccaoleracca methanol extracts [5].

In the present study, the glycolytic enzymes, hexokinase
(HK), pyruvate kinase (PK), lactate dehydrogenase (LDH) in
the snail tissues showed a significant decrease. The depletion
in HK activity in the soft tissues caused an alteration of
glycolytic mechanism which in turn induced a state of
anoxia. A similar effect was detected by Bakry et al. [49]
using Euphorbia lactea plant and Bakry [4] using
Lampranthus. spectabilis and Furcraea gigantean plants The
activities of PK of treated B. alexandrina showed significant
reductions. This reduction may be due to the toxic effect of
the tested extract plants that minimizes the ATP level by
disturbing the enzymatic pathways contributing to ATP
generation and hence causes depression of the snails energy
metabolism. This finding agrees with that of Bakry et al. [11]
using methanol extracts of  Calotropisprocera,
Euphorbianubia and Atriplex halimus.

The present study also showed a significant decrease in LDH
activity in the tissue extracts of B. truncatus in response to

treatment with LC,s of the tested plant extracts. The decrease in
LDH activity of B. truncatus tissues may be due to the release of
the enzyme from the tissues as a result of cellular damage
caused by the toxic effect of molluscicides. It was reported that
the tissue damage followed by the release of cellular enzymes
such as LDH [50, 51]. Several authors have reported a
significant decline in LDH activity of tissues of various
mollusks in response to some molluscicides [5, 11, 52, 53].

The present study also showed that the LC,s of the two
tested plant extracts induced a significant increase in the
activity of ATPase in treated B. truncatus. This result is in
agreement with Ismail et al. [54] who reported that urea and
magnesium sulfate stimulate ATPase activity in tissue
homogenate of B. truncatus. This increase in ATPase activity
reflects the drastic rise in ATP requirements due to the toxic
insult of the molluscicides and induced anoxia [55].

5. Conclusion

In conclusion, in the present study, E. pulcherima and A.
nummularia extracts are the most natural products. They
have a miracicidal and cercaricidal activity The results
showed that LC,s of extract of E. pulcherima and A.
nummularia caused a considerable reduction in the
infectivity of S. haematobium miracidia to the snail. It caused
a reduction in the number of cercariae per snail during the
patent period and the period of cercarial shedding. The
mortality rates of miracidia and cercariae were elevated
gradually by increasing the exposure period to extract of
these plants. The present data could be concluded that the
depletion in tissue protein, glycogen, and activity of some
enzymes of energy metabolism (HK, PK, LDH, ATPase) of
B. truncatus snails treated with LC,s of extract of test plants.
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