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Abstract—Schistosomiasis is an important parasitic disease that infects humans. Schistosoma mansoni is one of the main species of 
schistosomes infecting humans. Biomphalaria alexandrina snails, act as an intermediate hosts and play a major role in the trans-
mission of schistosomes. The effect of Zingiber officinal (ginger) on the survival rate, egg production, electrophoresis analysis, 
biochemical aspects of B. alexandina snails infected with S. mansoni were studied. The obtained result showed that a rapid de-
cline in survival rate and egg production of infected snails with S. haematobium exposed to ginger. The present results also, 
showed that the glucose concentrations in uninfected and infected snails exposed to ginger were increased in hemolymph, while 
soft tissue glycogen decreased. The activities of glycogen phosphorylase, succinate dehydrogenase (SDH) and glucose-6-
phosphatase in homogenate of snail’s tissues of uninfected and infected snails exposed to ginger were reduced (P< 0.001) in re-
sponse to infection and exposure to ginger. Qualitative and quantitative effects on the protein patterns have been revealed for 
uninfected and infected snails exposed to ginger. The electrophoresis pattern of total protein showed differences in number and 
molecular weights of protein bands. 
Keywords —Biomphalaria alexandrina snails, Schistosoma mansoni, Zingiber officinal (ginger), 

——————————      —————————— 

1 INTRODUCTION                                                                     
 chistosomiasis is a public health problem in many devel-
oping countries. An estimated 80% of all infected people 
are now concentrated in Africa (1). Water resource 

schemes for power generation and irrigation have resulted in 
a tremendous increase in the transmission and out breaks of 
schistosomiasis in several African countries (2&3).  

Most trematodes have a freshwater snail as intermediate host 
and a vertebrate as a definite host. The schistosomes that cause 
bilharziasis in man and in domestic animals belong to this 
group of parasites. Schistosomiasis is one of the most im-
portant parasitic diseases of man in Egypt. Much experimental 
work has been carried out on these schistosomes and on their 
intermediate hosts (4). Molluscs play a major role as intermedi-
ate hosts in the transmission of schistosomes. They are sites of 
the intense multiplication of the parasite larvae. The fresh 
water snail, B. alexandrina is an essential factor for transmitting 
S. mansoni, acting as intermediate host for the parasite. 

Ginger (Z. officinal L., Zingiberaceae) is widely used in tradi-
tional Chinese medicine (5). The medicines are purported to 
be effective treatment for inflammation, oxidant stress, hel-
minthiasis and schistosomiasis (6). It has also antischistosomal 
effect against S. mansoni miracidia and cercariae (7). Phyto-
chemical reports have shown that the main constituents of 

ginger are zingerone, paradol, gingerols and shogoals. These 
agents are known to have the ability to suppress the inflam-
matory and transformative processes of carcinogenesis. Some 
agents have been found to have antibacterial and antiprotozo-
ae activities (8&9). Another study has suggested that ginger 
free radical scavenging activity may reduce larvae survival 
(10&11).  
Electrophoresis is the ability to separate a polypeptide of in-
terest and to have an indication of its molecular size .It is very 
important in any study involving mixtures of proteins (12). 
The most relatively simple and powerful technique involves 
sodium dodecyl sulfate (SDS) polyacrylamide gel electropho-
resis (PAGE). In this method, separation of proteins based on 
their molecular size where, the SDS –protein complexes are 
sieved through a polyacrylamide gel matrix. The combination 
of SDS and sieving properties in the molecular sized pores of 
the gel matrix, leads to an exceedingly high resolution of sepa-
ration that is unattainable with any other separation method 
based upon protein size (13). 
The present work aims to evaluate the effect of the effect of 
ginger on the survival rate, egg production, and electrophore-
sis analysis and biochemical aspects of B. alexandrina snails 
infected with S. mansoni 
 
2 MATERIALS AND METHODS  
 
2.1 SNAILS   
The snail used in the present study was B. alexandrina that 
are the vector for S. mansoni in Egypt. The snails were ob-
tained from the laboratory-bred stock in Medical Malacolo-
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gy laboratory, Theodor Bilharz Research Institute (TBRI) for 
this study. They were maintained in container (50 X 20 X 30 
cm) where each 10 snails were placed in one liter of dechlo-
rinated water (pH 7.0-7.5) to avoid crowding. Water tem-
perature was adjusted to 25-27 °C and illumination was 
provided from 80 watts ceiling-level fluorescent lamps. Wa-
ter was changed twice weekly and dead snails were re-
moved every day. The snails were fed daily on lettuce leaves 
either fresh or boiled and oven dried. Commercial fish food 
(Tetramin D4520 Melle, Germany) was added once a week 
in the aquaria. 

2.2 Ginger extract preparation  
 
The rhizome of ginger was purchased from the International 
Company (Cairo-Egypt). The plant was authenticated and a 
specimen voucher was deposited (NRC-0234) at the Cultiva-
tion and Production of Medicinal and Aromatic Plants De-
partment, National Research Centre, Dokki, Giza, Egypt. In 
order to prepare the ethanolic extract ginger was ground into 
a fine powder using a pestle and mortar. The powder (30 g) 
was refluxed in ethanol (600 ml) in a Sechelt apparatus for two 
days. Ethanol in the extract was evaporated under reduced 
pressure to give a brown extract (yield: 11%). The material 
was subsequently reconstituted in a known volume of sun-
flower oil (14).  

2.3 Experimental test 
 

These snails were randomly divided into 3 groups (100 snails 
each) the first group was used to study biology of exposed 
snails. The second group was used for Biochemical studies of 
snails. The third group was used for Molecular biological stud-
ies.  
Each group divided into four subgroups.  The first subgroup 
was exposed to miracidia obtained from S.mansoni ova (10 
miracidia/ snail) for 24 hours at 24°C and ceiling illumination. 
The second subgroup was exposed continuously to 
concentration (LC10) of ginger. The third subgroup was 
individually exposed to freshly hatched S. mansoni miracidia 
(10miracidia/ snail) for 24 hours and then exposed continuously 
to concentration (LC10) of ginger. The fourth subgroup was 
maintained unexposed under the same laboratory conditions as 
control, the tested compound was changed with new by 
prepared ones every 3 days. The snails were daily fed boiled 
lettuce leaves.  

 2.3.1 Biological studies  

For studying the survival rate, egg lying of B. alexandrina (8-10 
mm in diameter) and infection rate. Each aquarium from first 
group was provided with polyethylene sheets for oviposition. 
The egg masses and eggs laid on these sheets were counted 
using a binocularn microscope. Dead snails were daily re-
moved from the aquaria and the mortality rate was calculated. 
After three weeks post miracidial exposure, surviving snails 
were individually examined for cercarial shedding in separate 
petri-dishes under artificial light for 3 hours. The produced 
cercarial suspension was poured in a graduated Petri-dish and 

all cercariae were counted after adding few drops of Bouin’s 
fluid using a dissecting microscope. Infected snails were iso-
lated and kept in special aquaria in complete darkness and 
examined for cercarial production twice weekly (3hours each) 
till all snails died. Prepatent period, total cercarial produc-
tion/snail and duration of cercarial shedding were calculated. 
The period between miracidial exposure and the first shed-
ding of cercariae for each snail was considered as the incuba-
tion period (prepatent period). The infection rate of snails was 
based on the total number of positive snails and those sur-
vived at the first shedding. The stimulant was calculated by 
summation of cercariae shed per snail through every stimu-
lant period (3hours/3days) for all shedding snails divided by 
the number of stimulant periods throughout the experiment.  
 
 
2.3.2 Biochemical studies 

 
Four subgroups snails from second group used for Biochemi-
cal studies. Haemolymph samples were collected after 3 
weeks in accordance with techniques described by Michelson 
(15) by removing a small portion of the shell and inserting a 
capillary tube into the heart. Haemolymph was pooled from 
10 snails collected in a vial tube (1.5 ml) and kept in ice-bath. 
For preparation of tissue of both exposed and unexposed 
snails, one gram of snail's soft tissues from each snail group 
was homogenized in 5 ml distilled water pH 7.5. A glass ho-
mogenizer was used and the homogenate was centrifuged for 
10 minutes at 3000 rmp the fresh superant was used. 
All physiological parameters determined in this study were 
determined spectrophometrically, using reagent kits pur-
chased from BioMerieux Company, France. Kits purchased 
from BioMerieux Company, France. Determination of tissues 
glycogen was evaluated according to Carrol et al, (16). Haemo-
lymph glucose concentrations were determined according to 
the glucose oxides method of Trinder (17).  
Glycogen phosphorlase was assayed according to the method 
of Hedrick and Fischer (18). Glucose-6-phosphatase (G-6-Pase) 
was assayed according to the method of Swanon (19). Succin-
ate dehydrogenase (SDH) was determined according to Shel-
ton and Rice. (20).  
 
2.3 3. Molecular biological studies  
 
These snails of four subgroups from fourth group used for  
Molecular biological studies After 3 weeks the snail’s soft tis-
sues were homogenized in double volume of 10 mM potassi-
um phosphate buffer (pH 6.8) and centrifuged for 20 minutes 
at 25000 g (21). The supernatant was frozen at -20 °C for elec-
trophoresis. SDS-Page electrophoresis was done according to 
the method of Laemmli (22). The wide range SDS-Page molec-
ular weight pre-stained standard mixture (Bio-Rad) was ap-
plied to the first well. Scanning was applied using Gel pro 
software (Ver.3.0, USA, 1998), Media Sci. Image densitometry 
700 Biorad). 
Data analysis: To calculate percentage band sharing, the bands 
observed in a given lane were compared with those in other 
lanes of the same gel. Enlarged photographs of the gels were 
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examined and the principal bands were scored. A similarity 
matrix was constructed on the basis of the presence/absence 
of bands. This based on between all possible pairs in an analy-
sis group and was constructed using the Dice similarity coeffi-
cient (Dice (23), using the formula: S = 2a/2a + b + c where a = 
the number of bands shared between organisms 1 and 2, b = 
the number of bands present in 1 but not in 2 and c = the 
number of bands present in 2 but not in 1. 
 
2.4. Statistical analysis 
 
The obtained data were analyzed by the student"s t-test for 
comparing means of the experimental and control groups 
(Spiegel (24).  

3. RESULTS 
 
The molluscicidal activity of ginger on B. alexandrina snails after 
24 h of exposure under the present laboratory conditions is 
presented in Table 1. The data obtained clearly indicate that the 
recorded LCR50R and LCR90R values were 28 and 48 ppm of ginger, 
respectively. The results Table (2) showed that there is a rapid 
decrease in survival rate of infected snails exposed to LCR10R of 
ginger. The decrease in this rate throughout 2th week of 
experiment was 30% which is significantly lower than that of 
control group (p<0.001).  

Moreover, the infected snails exposed to ginger died at 3P

th
P week, 

while the infected snails showed gradual decrease in their 
survival rate up to the 4P

th
P week of the experiment reaching 8% 

which is significantly lower than control group (p<0.001) and all 
snails died by 5P

th
P  week. In the groups of non- infected snails 

exposed to LCR10R of ginger, a rapid decrease in the survival rate 
occurred throughout 2P

th
P & 3P

th
P weeks being 38% and 20% 

respectively which were significantly lower than that of control 
group 58 and 74% (p<0.001). All non- infected exposed 
continuously to this concentration died by 4P

th
P week. 

Table (1) Molluscicidal activity  of  Zingiber officinal   against 
Biomphalaria alexandrina snails after 24 hours of exposure 

under laboratory conditions. 
 

LCR50 Rppm Confidence limit 
of LCR50R (ppm) 
 

LCR90R ppm LCR10R ppm Slope 

28 18.7 -  42 48 12 2.25 

It is clear also from results in Table (2) that groups of non- 
infected and of infected snails exposed to LCR10R of ginger affected 
negatively the egg laying capacity of B. alexandrina snails. 
Thereafter, survived snails in these treatments complete stopped 
egg laying was observed 4th week of the experiment in the group 
of infected snails. Regarding all exposed groups and control 
snails began to lay eggs in the first week of the experiment. The 
total mean numbers of eggs laid by non- infected snails (17.89%) 
was higher than that laid by the snails exposed to LCR10R of ginger 
either infected or non- infected ( 2.46, 1.5, respectively). The 
percent reduction in the egg laying capacity of infected or non- 

infected exposed to LCR10R of ginger compared to that of the 
control, was 86.25, 91.62, respectively. 

The effect of LCR10R of ginger on infection of B. alexandrina with S. 
mansoni miracidia was presented in (Table 3). The infection rate 
was significantly lower than that of control snails (24%), being 
11% for snails exposed to LCR10R of ginger with a reduction rate 
54.17%. Prepatent period (Table 3) of exposed snails to LCR10R of 
ginger was prolonged to be 34±1.2 days compared to 36±1.4days 
for the control group. Meanwhile, the duration of cercarial shed-
ding was significantly shortened among these snails, being 
4.2±1.6 days for LCR10R of ginger, compared with 10±1.2   days for 
control snails. Highly significant reductions of total cercarial pro-
duction per snails were also detected in experimental snails in 
comparison with the control group.  
 
The results in Table 4 show a clear reduction (P < 0.001) in the 
glycogen content in soft tissues of snails infected with S. mansoni 
compared to control group. The reduction rate was 30.21%. This 
reduction increased in non- infected and of infected snails ex-
posed to LCR10R of ginger. The reduction rate was 38.3% and 51.1%, 
respectively. On the other hand, glucose concentration in haemo-
lymph of infected snails, snails of non- infected and of infected 
snails exposed to LCR10R of ginger showed a marked increase (P< 
0.05) in comparison with the control group. The rate of increase 
was 11.81%, 25.27% and 41.21%, respectively. 

 
The results (Table 4) showed that a clear inhibitory effect in activi-
ties of glycogen phosphorylase, G-6-Pase and SDH in snail’s soft 
tissues. The glycogen phosphorylase activity in tissues of snails 
infected snails of non- infected and of infected snails exposed to 
LCR10R of ginger was 12.77, 38.3 and 51.1% compared to control 
group (P< 0.01). The reduction rates in activities of G-6-Pase and 
SDH in tissues of infected snails exposed to LCR10R of ginger were 
41.46 and 43.66%, respectively. 
 
The pattern of protein profile identified by SDS-PAGE electro-
phoresis for B. alexandrina snails infected with S. monsoni and ex-
posed to LCR10R of ginger was shown in Fig. (1). Data in tables 5 
and 6 as well as illustrated in fig 1 show that the protein profile of 
Non-infected snails (A) composed of 12 protein bands. This pro-
file decreased to 10 bands after Non-infected snails exposed to 
ginger. The molecular weights of these bands for snails infected 
with S. mansoni ranged from 17 to 36 Kda. This profile decreased 
to 12 bands after infected snails exposed to ginger. The molecular 
weights of these bands for snails infected with S. mansoni ranged 
from 198.5 to 36 Kda. The protein profilen of untreated B. alexan-
drina (A) composed of 12 protein bands. This profile increased to 
14 bands after snails infected with S. mansoni. The molecular 
weights of these bands for snails infected with S. mansoni ranged 
from 198.5 to 36 Kda. 
 
The present data (Table 5 and Fig 1) showed the appearance of 
four bands in infected snail groups and disappearance of others in 
comparison with unifected snails. The disappeared bands are 
198.5, 91.5, 79 and 76 Kda, while six bands appeared in snails in-
fected with S. mansoni were 198.5, 93.26, 79.578, 74and 62 Kda.  
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Disappearances of two bands are 106 and 69 Kda in uninfected 
snails exposed to ginger than uninfected snails. Also, Disappear-
ance of three bands is 116, 69 and 43 Kda in infected snails ex-
posed to ginger than infected snails 

4. DISCUSSION 
The present study showed that ginger have a considerable killing 
effect against B. alexandrina snails with LC50 & LC90 1.25 and 3.15 
ppm, respectively Similar results were obtained by Bakry et al. 
(25) using Atrazine and Roundup, Bakry et al. (12) using Del-
tamethrin and Malathion pesticide, Hasheesh and Mohamed (26) 
using Chlorpyrifos and Profenophos pesticides and El-Fiki and  

 

 

 
Mohamed (27) using the herbicides Gramaxone, Preforan and  
Treflan. In the present study the survival rate of infected B. alex-
andrina had decreased compared to the control snails. This was in 
accordance with the finding of El- Saadany (28) and El-Sayed et 
al.  
(29), who   mentioned that the mortality  of B. truncatus snails was 
higher after infection than that in the control snails. This may 
indicate that the parasites compete with the host for the essential  
haemolymph-born nutrients as supposed by Becker (30). During 
the patent period, when the snails showed shedding of Cercarae, 
the mortality rates had increased probably due to production of 
an inhibitory compound in the infected snails which may reduce 
the survival of snails.  

Table (2) Effect of prolonged exposure to LC10 of Zingiber officinal on the survival and egg laying production of Biomphalaria alexandrina infected with Schisto-
soma mansoni 

Plant 
extracrt 

Snails 1week 2 week 3 week 
 

4 week 5 week R0 % 
change 

P 

C
on

tro
l 

 Survival  
% 

Mean No. 
of 

eggs/snail 

Survival  
%  

Mean No. 
of 

eggs/snail 

Survival  
% 

Mean No. 
of 

eggs/snail 

Survival  
% 

Mean No.    
of 

eggs/snail 

Survival  
% 

Mean No.    
of 

eggs/snail 
Non-infected snails 96 

 
4.45 74        6.8 58 4.2 41   2.44 22      0 17,89   

Infected snails 80 1.44 42   2.8 24 1.2 8    0.48 0 0 5.92 66.91 P<0.5,  

    
    

 Z
in

gi
be

r o
ff

ic
in

al
  Non- infected 

snails exposed to 
LC10 

 

76    0.82 38  1.24 20     0.4 4 0 0 0 2,46 86.25 P<0.01 

Infected snails 
exposed to LC10 

 

80 0.62 30  0.88 0 0 0 0 0 0 1.5 91.62 P<0.001 

Table 4 Effect of LC10 of Zingiber officinal  on glucose level in haemolymph, glycogen content and the  activities of some enzymes in in soft tissues of Biomphalar-
ia alexandrina infectedwith Schistosoma mansoni (40 days post exposure). 

 soft tissue 
 

haemolymph 
 

 Glycogen 
hosphorlase 

glucose-6 phospha-
tase 

(G-6-Pase) 
 

Succinate  
Dehydrogenase 

(S(SDH) 

Glycogen content (mg/g 
tissue) 

Glucose level 
(mg/ml ) 

 

Non-infected snails 9.4±0.24 0.82±0.44** 0.71±0.8 42.2±3.3  36.4±1.6 
Infected snails  8.2±0.11** 

12. 77% 
0.74±0.34* 

9.76% 
0.59±0.13 
16.9%* 

36.2±2.1** 
14.12% 

32.1±3.1** 
11.81% 

Non- infected snails exposed to LC10 
of Ginger 

5.8±0.56 
38.3% 

0.61±0.16 
25.61% 

0.48±0.44 
32.39% 

31±0.42 
26.54% 

27.2±0.33 
25.27% 

Infected snails exposed to LC10 of 
Ginger 

4.6±0.82 
51.1% 

0.48±0.22 
41.46% 

0.40±0.72 
43.66 

26.2±0.33 
37.91% 

21.4±0.34 
41.21% 

*P < 0.05&** P< 0.01 . 

Table (3) Effect of LC10 of Zingiber officinal (Ginger) on repatent period, duration of cercarial shedding and cercarial production (days) of Biomphalaria alexan-
drina infected with Schistosoma mansoni 

Treatment Infection rate                    Prepatant  periods (days) 
 

Duration of  cercarial  
shedding (days) 

Total number of cercarial / snail 

Rang Mean±S.D Rang Mean±S.D Rang Mean±S.D 

Infected snails 24% 28-42 36±1.4 4-16 10±1. 2 340-680 420.66±32.4 
Infected snails  

exposed to LC10  of 
Ginger 

11%(54.17) 30-40 34±1. 2 
 

3-10 4.2±1.6** 
 

98-280 
 

124.6±42.22** 
 

*P<0.5, **P<0.01, ***P<0.001 
 IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 4, Issue 11, November-2013                                                               1151 
ISSN 2229-5518 

IJSER © 2013 
http://www.ijser.org 

The present results showed that there is a rapid decrease in 
survival rates of snails infected as well as uninfected exposed to 
LC10 of ginger which are significantly lower than that of control 
group. This finding is supported by Rawi et al. (31) using 
Calendula micrantha and Ammi majus plant extracts, Tantawy et 
al.(32)  using Solanium lubium extract , Bakry et al. (33) using 
Agave franzosini extract and Bakry et al (34) using plant extracts of 
Calotropis procera, Euphorbia nubia, and Atriplex halimus, Bakry et 
al.(25) using Atrazine and Roundup, They found that there was 
also a marked reduction in the survival rate of B. alexandrina 
snails treated with sublethal concentrations of molluscicides. The 
present studies of egg production in S. mansoni infected B. 
alexandrina confirm those of Thornhill et al (35); El- Saadany (28) 
and El- Sayed et al .(29) in the combination B. glabrata-S.mansoni 
and B. alexandrina S.mansoni, respectively  

 

The infected snails produced a significantly lower number of egg 
duction of sexually mature B. glabrata infected with S.mansoni    
decreased with decreased of the albumin gland reserves and 
ceased upon the depletion of protein and galactogen acting as 
limiting factors in egg production (36). Also, McClelland and 
Boums (37) and Meier and Meier-Brook (38) stated that by 4-6 
weeks post-infection, schistosomes inhibited the host egg 
production either partially or totally. 

The results indicate that non- infected and infected snails exposed 
to LC10 of ginger hindered the egg laying capacity. Few eggs 
were laid and complete stopped egg laying was observed from 
3th and 4th week of experiment respectively. This may be due to 
the active substance of ginger which could affect the internal 
mechanism inside the snails to lay eggs. Similar results were 
obtained by Tantawy et al. (32) and Bakry et al. (33), respectively, 
using Agave franzosini extracts on B. alexandrina snail. 

 Similar results were obtained by Bakry et al.(12) using 
Deltamethrin and Malathion with H. duryi, Tantawy et al. (32) 
and Bakry et al. (33) , respectively, using Salanum lubium and 

Agave franzosini extracts on B. alexandrina.  Hasheesh and 
Mohamed, (26) found that the egg production of B. truncatus 
treated with LC25 of Chlorpyrifos and Profenophos pesticides 
was significantly reduced compared to that of the control group. 
Ibrahim et al. (39) stated that low concentrations of the 
organophosphorus pesticide Chlorpyrifos (Dursban) suppressed 
the egg production of B. alexandrina snails. Also, Abdel Kader et 
al. (40) studied the interruption of several synthetic and natural 
molluscicides on egg production, egg abnormality and egg 
masses of B. alexandrina. They found that the long term exposure  
to low concentration of different mollusciciding agents markedly 
induced inhibition in egg production and increased abnormal 
eggs and egg masses rates. 

 
 

 

 
 

Fig (1):  SDS-PAGE of soluble proteins in tissue of Biomphalaria alexandrina snails  
A= uninfected snails, B=  uninfected snails exposed to Infected snails exposed to 

LC10 of Zingiber officinal  (Ginger) C= infected snais with Schistosoma mansoni  D= 
infected snails exposed to Infected snails exposed to LC10 of Zingiber 

officinal(Ginger)  and M= Molecular Weight KD Lane (1) 

 Table (5): SDS-PAGE of soluble proteins in tissue of uninfected and infected  Biomphalaria alexandrina with Schistosoma mansoni exposed to Infected 
snails exposed to LC10 of Zingiber officinal  (Ginger) 

 
Fraction Marker 

KDa 
Non-infected snails Non- infected snails exposed to LCR10R of 

Ginger 
Infected snails Infected snails exposed to LCR10R of Ginger 

 
1 205     
2    198.5 198.5 
3  171 171 171 171 
4 116 116 116 116  
5  106  106 106 
6  101 101 101 101 
7    93.26 93.26 
8  91.5 81.5   
9    79.5 79.5 

10 79 79 79   
11    78 78 
12  76 76   
13    74 74 
14  69  69  
15 66     
16    62 62 
17  60 60   
18  54 54 54 54 
19  43 43 43  
20  36 36 36 36 
21 29     

Number of 
bands 

 12 10 14 11 
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The infectivity of S. mansoni miracidia to B. alexandrina was great-
ly reduced by LC10 of ginger. This was supported by the inter-
ruptions in biochemical parameters, as well, the activities of en-
zymes of treated snails that render their physiological processes 
unsuitable for the parasite development and reduce cercarial 
production (12&50). Comparable results were obtained in litera-
ture (41&42) using the plants, Zygophyllum simplex, O. reticulum, 
F. selloea and A. celsii.  

 
However, there was no significant difference between the pre-
patent period of the snails exposed to LC10 of ginger and the 
control. Despite that, a highly significant reduction in the dura-
tion of cercarial shedding and total cercarial production per in-
fected snails were detected. These phenomena were stated by 
many authors using different plant species as molluscicidal 
agents. Gawish (43) found that the period of cercarial shedding 
in snails treated with the experimental molluscicides during 
their exposure to miracidia is significantly shorter than that for 
control snails. This reduction in cercarial shedding period is 
probably due to rupture of snails’ tissues through miracidial pen-
etration in the presence of those molluscicides which increased 
the harmful effects of this plant Thus Badawy (44) Gawish (45) 
and Bakry (46) found that the plants V. tinus, S. jambos, E. splen-
dens and A. stylosa have a remarkable decrease in the duration of 
cercarial shedding and cercarial production/snail from B. alexan-
drina infected with S. mansoni miracidia. The authors attributed 
this, probably, to the disturbances in the activities of snails’ en-
zyme system, and the total protein concentration in their hemo-
lymph that negatively affects the developmental stages of the 
parasite within their tissues. These observations are in accordance 
with many authors using different plant species as molluscicides. 
Thus, El-Ansary et al. (47) reported that a remarkable decrease in 
cercarial shedding in Biomphalaria snails treated with plant pow-
der. Sharaf El-Din et al. (48) obtained similar reduction in cercari-
al production from B. alexandrina. 
In the present study, S.mansoni infection led to a significant deple-
tion of glycogen content in the tissue of exposed snails. The de-
crease of glycogen content in the tissues of snails was accompa-
nied by a marked increase in haemolymph glucose concentration 
post S. mansoni miracidial exposure. This reduction may be at-
tributed to uptake and utilization by the parasite (49). 

 
These finding are in accordance with Bakry et al. (33) and Bakry 
and Abou El- Elanin (50) who stated that although schistosomes 
infection of B. alexandrina and B. truncatus snails stimulated lactic 
acid formation in their tissues yet it highly reduced the glycogen 
content and rate of gluconeogenesis in tissues of these snails. 
Nabih et al. (51) attributed the degradation of glycogen in B. alex-
andrina infected with S. mansoni mainly to dependence on the 
anaerobic glycolysis because the parasite destroys LD11 a lactate 
dehydrogenase isoenzyme associated with the aerobic respira-
tion and stimulates LD5 the isoenzyme responsible for the 
maintenance of anaerobic respiration. As a consequence, food 
depletion of glycogen takes place in order to meet the energy 
requirements via the anaerobic respiration. 
In the present study S. mansoni infection led to a significant reduc-
tion in glucose concentration in haemolymph. These finding are in 
accordance with Sharaf El-Din and El-Sayed (49) who found that  
 

exposure of B. alexandrina snails to S. mansoni, Echinostoma liei and to 
both parasites miracidia simultaneously led to a significant reduc-
tion in glucose concentration in haemolymph after two and three 
weeks of miracidial exposure.The primary source of nutrition for the 
sporocysts and developing cercariae is glucose, which is absorbed 
from the haemolymph. El-Ansary et al (47). Also, Etges et al. (52) 
found that the decrease in hemolymph glucose resulted by daughter 
sporocysts which migrate to the hepatopancreas 13 to 16 days post-
infection. 
 
Regarding the sources of energy for snails, LC10 of the ginger signifi-
cantly decreased the glycogen content in soft tissues of non- infected 
and infected snails, while the glucose level in hemolymph increased. 
This may be attributed to the activity of the ginger that impedes ox-
ygen consumption of snails, thus inducing anaerobic respira-
tion.Under hypoxic conditions; animals derive their energy from 
anaerobic breakdown of glucose, which is available to the cells by 
increased glycogenolysis [Vincent et al., (53) and Sambasiva, (54). 
Nakano and Tomlinson (55) have suggested that catecholamine lev-
els rise under stressful environmental conditions, enabling the in-
creased utilization of glycogen for energy production. 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 hemolymph (56&57). 
 
In the present study, the levels of glycogen phosphorylase and glu-
cose-6-phosphatase (G-6-Pase) in the soft tissues of normal and 
snails infected with S. mansoni were also significantly reduced in 
response to infection. This reduction is increased in the uninfected 
and infected snails exposed to ginger. With respect to G-6-Pase as 
glycogenolytic enzyme, it showed a reduced activity in treated snails 
which was attributed to either synthesis and/or degradation of gly-
cogen (58). Increasing the glucose concentration stimulated glycogen 
synthesis and decreased the activity of glycogen phosphorylase. 
Glucose wreporated into glycogen during period of net glycogen 
breakdown, and vice versa; glycogen degradation occurred during 
periods of net glycogen as inco synthesis which depends on glucose 
concentration (59). 
 
Also, in the present study, SDH activitiy in the in the soft tissues 
of normal and snails infected with S. mansoni significantly re-
duced in response to infection. This reduction is increased in the 

Table 5  Dice’s similarity coefficient (*S) of the protein profile bands between unifect-
ed and infected snails with Schistosoma mansoni exposed to Zingiber officinal (Gin-

ger). 
Infected snails 

exposed to 
LCR10 Rof Ginger 

Infected 
snails 

Non- infected 
snails exposed 

to LCR10R of 
Ginger 

Non-
infected 

snails  

 

0.43 0.62 0.91 1 Non-infected snails 
o.38 0.5 1 0.91 Non- infected snails 

 exposed to LCR10R of 
Ginger 

0.88 1 
 

0.5 0.61 Infected snails 

1 0.88 0.38 0.43 Infected snails ex-
posed to LCR10 Rof Giger 

S = 2 a / 2 a + b + c, where: a = the number of shared bands between two individuals; b 
= the bands present in the 1st and not in the 2nd, and c = the bands present in the 2nd 
and not in the 1st. 
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uninfected and infected snails exposed to ginger.  In the present 
study, SDH presented the lowest activity after exposure to gin-
ger. This could be due to swollen, disrupted mitochondrial 
membranes and fewer crystals with subsequent leakage of en-
zymes as reported by Aboul-Zahab and El-Ansary (60) SDH is an 
important active regulatory enzyme of the tricarboxylic acid cy-
cle (TCA), the common pathway for carbohydrates (61). 
 
The present results indicated that infection of snails with S. man-
soni, uninfected and infected exposed to ginger had qualitative 
and quantitative effect on the protein patterns of the studied 
snails. The shared bands of 171, 101, 54, 43 and 36 Kda seemed 
not to be affected by infection of snails or exposed to ginger. The 
electrophoretic pattern of the native proteins revealed difference 
in the number and molecular weights of protein bands compared 
to the control snails. These differences indicated that infection of 
snails with S. mansoni and exposed to ginger caused intensive 
effects which induced fractionation of the native protein. A pro-
tein change was previously detected by Rawi et al. (62), Aly et al., 
(63) and El- Sayed et al. (64). 
 

Disappearances of two bands are 106 and 69 Kda in uninfect-
ed snails exposed to ginger than uninfected snails. Also, Disap-
pearance of three bands is 116, 69 and 43 Kda in infected snails 
exposed to ginger than infected snails. This same report was men-
tioned with Bakry et al.  (12), who found that the pesticides Mala-
thion and Deltamethrin had qualitative and quantitative effect on 
the protein patterns of B. alexandrina snails. Furthermore, treated 
groups with the pesticides showed less number of protein bands 
indicating that the pesticides were thought to induce damage for 
these snails. It seemed appropriate to suggest that snails that gave 
similar type of protein bands to that of the control were able to 
resist molluscicidal effect. Protein changes due to snail treatment 
with plant extracts were previously detected by many authors 
(Rawi et al., (62), Aly et al., (63) and El sayed (64). 

 
The present results (Table 6) indicated that the similarity index (S) 
was higher in case of unifected snails treated with ginger  than 
infected snails  treated with ginger  (0.38 and 0.43,respectively ) 
indicating that infected snails treated with Ginger  had strong 
effect on protein pro-file of soft tissues of snails. 
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