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ABSTRACT 

Schistosomiasis ranks the second amongst parasitic diseases affecting 

human. To reduce the incidence of this disease, several strategies were applied 

including snail control. Chemical control methods have many drawbacks, 

hence biological control became the concern of many studies. In this study, 

eight algal species were tested against Biomphalaria alexandrina snails; the 

intermediate host of Schistosoma mansoni. The bioassay tests revealed that 

Cystosiera barbata and Dictyota dichotoma were the most effective species, 

where the LC50 values were 2200 ppm and 560 ppm consequently. Prolonged 

exposure to LC25 (280 ppm) of D. dichotoma resulted in death of snails after 

two weeks. In addition, alterations in digestive glands of treated snails with 

LC5 (220 ppm) and LC25 (280 ppm) of C. barbata and D. dichotoma, 

respectively were obvious, as vacuolation of digestive cells were recorded after 

exposure of snails to LC5 of C. barbata. Moreover, exposure of snails to LC25 

of D. dichotoma resulted in noticeable vacuolation of digestive cells and 

degenerated secretory cells; the lumen was nearly disappeared. The maximum 

elevations in the activities of both aspartate aminotransferase (AST) and 

alanine aminotransferase (ALT) were observed after 2 weeks of exposure to 

LC5 (56 ppm) and LC15 (660.7 ppm) of D. dichotoma and C. barbata, 

respectively. The total protein contents of treated B. alexandrina snails were 

significantly different from that of control group after 2 weeks of exposure to 

different concentrations of both effective algae. 
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Testing the sublethal concentrations of both effective algae on the Daphnia 

pulex showed that LC5 (220 ppm) of C. barbata and LC15 (168 ppm), LC25 

(280 ppm) of D. dichotoma were the least harmful to these crustaceans. 

Key Words: ystoseira barbata, Dictyota dichotoma, Biomphalaria 

alexandrina, Digestive gland, Transaminases, Total protein, biological control. 

 

INTRODUCTION 

Schistosomiasis is the most serious form of parasitism by multi-cellular 

organisms and still on the list of the neglected diseases prioritized by the World 

Health Organization. This disease affects approximately 240 million people 

around the world, resulting in an annual mortality of 280,000 people (WHO, 

2015). Five species of schistosomiasis infect man; the most important are 

Schistosoma mansoni and S. haematobium. In Egypt, the intermediate host of 

S. mansoni is Biomphalaria alexandrina, while the intermediate host of S. 

haematobium is Bulinus truncatus. It is generally considered that snail control 

is one of the most rapid and effective means of reducing transmission of 

parasitic infections. The use of chemical molluscicides leads to toxicity of the 

non-target organisms and environmental pollution (Oliveira-Filho & 

Paumgartten, 2000; De Boeck et al., 2004; Mostafa et al., 2005). These 

drawbacks of chemical substances directed investigators to natural control, 

such as predators, parasites, and pathogens. These biological agents possess 

desirable properties than the chemical molluscicide, besides it can be safely 

applied (Moazami, 2008). 
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Some studies have focused on biological control such as the use of certain 

bacterial strains (Wang et al., 2008),  extracts of some fungal species such as 

Aspergillus terreus and Penicillium janthinellum (Saad et al., 2015), and 

microalgae, e.g. Spirulina platensis (Mostafa and Gawish, 2009). 

This study aims to evaluate the effect of two algal species; C. barbata and 

D. dichotoma on the digestive gland of B. alexandrina snails, and the activities 

of related enzymes, besides total protein contents in the haemolymph of these 

snails.  

 

MATERIAL AND METHODS 

1-Maintenance and rearing of snails: Adult Biomphalaria alexandrina snails 

(8-10 mm in diameter) were used in this study. They were obtained from 

irrigation canals at Abou Rawash area, Giza governorate. They were kept 

under laboratory conditions (25±2
º
C) and fed on fresh lettuce leaves, allowed 

to acclimatize in the laboratory three weeks before being used in experimental 

tests. 

2- Collection and identification of algal species: The algae used in this study 

were 8 species belonging to 3 divisions and 7 families: 

Ulva lactuca (Ulvaceae), Cladophora glomerata (Cladophoraceae) from 

Chlorophyta (Green algae), Jania adhaerens (Corallinaceae), Digenea simplex 

(Rhodomelaceae) and Liagora farinosa (Nemalionaceae) from Rhodophyta 

(Red algae) and Sargassum dentifolium, Cystoseira barbata (Sargassaceae) and 

Dictyota dichotoma (Dictyotaceae) from Phaeophyta (Brown algae). Ulva 

lactuca and Jania adherens were obtained from Alexandria (Cleopatra Beach 

in front of Qaitbay Fort), Cystoseira barbata from Matrouh (Mediterranean 
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Sea), Cladophora glomerata from Wadi El Rayan (Fayoum), Liagora farinosa, 

Sargassum dentifolium, Digenea simplex and Dictyota dichotoma from 

Hurghada (Red Sea).The tested algae were initially washed thoroughly with 

sea water to remove sand and any adhering substance, and then washed with 

fresh water to remove salts, then dried in shade and finely grounded. The dry 

powder of the experimental algae was stored in clean, dark, and dry cupboard 

till use. Identification of the algal species was carried out by naked eyes 

according to Bold and Wynne (1978) and Chapman & Gellenbeck (1983). 

3. Screening and evaluation tests: The dry powder of each algal species was 

used in toxicity tests as aqueous suspension. A series of concentrations (500, 

1000, 3000 and 5000 ppm) was prepared on basis of weight /volume using 

dechlorinated tap water to determine the most potent algae against B. 

alexandrina snails. 

Three replicates were used, each of ten snails. The exposure period was 24 

hours at room temperature. Another group of snails was maintained under the 

same experimental conditions as a control one. At the end of the exposure 

period, these snails were removed from each tested concentration, washed 

thoroughly with dechlorinated tap water and transferred to another clean 

container containing dechlorinated water for a recovery period of 24 hours. 

Then, dead snails were counted.  

LC50 and LC90 values of the algae were computed according to the method 

of Litchfield and Wilcoxon (1949). 
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4. Effect of sublethal concentrations of algal species on survival rates of 

adult snails: This experiment was designed to study the effect of sublethal 

concentrations LC5 (220 ppm), LC15 (660.7 ppm) and LC25 (1100 ppm) of 

aqueous suspension of Cystoseira barbata and LC5 (56 ppm), LC15 (168 ppm) 

and LC25 (280 ppm) of Dictyota dichotoma algae on survival rates of B. 

alexandrina of 8-10 mm in diameter.  

Each sublethal concentration of each tested algal species was prepared 

weekly in dechlorinated tap water. A group of 30 adult snails was exposed in 

three replicates to the tested sublethal concentrations. A control group was 

maintained under the same experimental conditions. These snails were fed on 

dried lettuce leaves twice weekly. 

5. Effect of sublethal concentrations of algal species on digestive gland of 

snails: Adult B. alexandrina snails exposed to sublethal concentrations LC5 

(220 ppm), LC15 (660.7 ppm) and LC25 (1100 ppm) of aqueous suspension of 

Cystoseira barbata and LC5 (56 ppm), LC15 (168 ppm) and LC25 (280 ppm) of 

Dictyota dichotoma algae were randomly selected after 2 weeks of exposure. 

The shell was gently broken, and its fragments were removed carefully using 

pointed forceps under a dissecting microscope. The digestive gland was 

carefully separated using fine scissors and immediately fixed in Bouin’s 

solution for 24 hours. Fixed samples were dehydrated, cleared, and embedded 

in paraffin. Then they were serially sectioned at 5μm and stained with 

Haematoxylin and Eosin. 
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6. Effect of sublethal concentrations of algal species on some haemolymph 

parameters: The snails were wiped dry with a soft tissue, a small window was 

scratched in the shell in the vicinity of the heart, the mantle was pierced with a 

needle and the haemolymph was collected with a pipette to which a small 

rubber bulb had been attached (Abdel-Kader and Tantawy, 2000). 

Haemolymph was collected from the  control and tested snails at the 2
nd

 week 

of exposure. In each specified group, the haemolymph of 8 – 10 individual 

snails was pooled in 1 ml Eppendorf tube. All samples from each experimental 

group were centrifuged at 5000 rpm for 5 min at 4
º
C to pellet haemolymph and 

other particulate materials (Dikkeboom et al., 1988).  

The pellet was discarded and cell - free haemolymph was mixed with 

sample buffer in a ratio of 4 part of haemolymph: 1 part sample buffer. 

Samples were boiled for 5 min at 100 ºC in a water bath. Aspartate and alanine  

amino transferases (AST and ALT) activities were estimated in the 

haemolymph of  B. alexandrina snails  according to the method of  Reitman 

and Frankel (1957), using reagent kits purchased from Biomerieux chemicals, 

France. The developed colour was read on the spectrophotometer at 505 nm. 

All enzymes were expressed as units/liter.  

Total protein was estimated in the haemolymph according to the method of 

Bradford (1976) using reagent kits purchased from Biomerieux chemicals, 

France, depending on the reaction of Bradford dye with protein forming protein 

Bradford complex. The developed colour was read on the spectrophotometer at 

595 nm. It was expressed as g/100 ml. 
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RESULTS AND DISCUSSION 

1. Toxicity tests of certain algal species on B. alexandrina snails: Screening 

tests were carried out on eight algal species to determine the most effective 

ones against adult B. alexandrina snails (Table1). It was found that only two 

algal species; Dictyota dichotoma and Cystoseira barbata had molluscicidal 

activity as they lead to 100% death of tested snails at a concentration of 

1000 and 5000 ppm, respectively. The LC50 value of D. dichotoma (560 

ppm) was less than that of C. barbata (2200 ppm) (Table 2 (. 

Table (1): Mortality percentage of B. alexandrina exposed to different 

concentrations of algal species (after 24 hours): 

 

Table (2): The values of LC50 and LC90 of the effective algal species on adult 

B. alexandrina snails: 

 

The effect of D. dichotoma in the present study could be attributed to the 

presence of terpenoids or alkaloids (Peres et al., 2012; Deyab et al. 2016). 
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Moreover, the molluscicidal effect of Cystoseira barbata is due to the presence 

of alkaloids and saponins as mentioned by Alghazeer et al. (2013). Francis et 

al. (2002) reported that the molluscicidal activity of saponins is due to their 

characteristic detergent effect on epithelial tissues of the snails.  

2. Effect of sublethal concentrations of Cystoseira barbata and Dictyota 

dichotoma on survival rate of adult B. alexandrina snails: 

2.1.Cystoseira barbata: It was observed from Figure (1) that at the 7
th

 week of 

exposure, the survival rate of snails exposed to LC5 (220 ppm) reached 52% 

compared to 88% for control. Also, it was found that increasing algal 

concentration to LC15 (660.7 ppm) caused more reduction in survival rate as it 

was gradually decreased, reaching 24% after 7 weeks of exposure. For snails 

exposed to 1100 ppm (LC25), sudden reduction in the survival rate throughout 

the first 4 weeks of the experiment was recorded. The rate reached to 24% at 

the 4
th 

week comparing to 88% for control group. 

 

Fig. (1): Effect of sublethal concentrations of C.  barbata on the survival rate 

of B. alexandrina. 
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2.2 Dictyota dichotoma: The survival rate of adult snails exposed to LC15 (168 

ppm) and LC25 (280 ppm) decreased to 60% and 64%, respectively, while that 

of control was 96% at the 2
nd

 week of the exposure. It was noticed that there 

was a gradual reduction in the survival rate of snails exposed to LC5, by the 6
th

 

week, only 12% of snails were survived comparing to 88% for control group. 

Regarding LC15, all snails have died at the 5
th

 week of exposure. Meanwhile, 

the effect of LC25 was much more pronounced as no snails survived after 2 

weeks (Fig. 2). 

 

Fig. (2): Effect of sublethal concentrations of D. dichotoma on the survival rate 

of adult B. alexandrina. 

The noticeable effect of D. dichtoma and C. barbata on the survival rate of 

snails in the current study may be due to the presence of phenolic compounds, 

saponins and alkaloids that facilitate and accelerate the rate of penetration of 

algal by products through snail's skin, hence increases their harmful effects 

(Mostafa and Gawish, 2009).  Similar results were reported by Tantawy et al. 

(2000); they postulated a decrease in the survival rate of B. alexandrina due to 

continuous exposed (13 weeks) to aqueous solution of Solanum dubium plant. 
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Moreover, Abd El-Baky et al. (2009) indicated that the microalga 

Spirulina platensis secrets organic substances or metabolic products such as 

phycobiline, phenols, terponoids, steroids, polysaccharides and saponins. Low 

concentrations of saponin fractions increase mortality of B. alexandrina snails 

(Tadros et al., 2008). 

3. Effect of sublethal concentrations of Cystoseira barbata and Dictyota 

dichotoma algae on digestive gland of adult B. alexandrina snails: 

3.1 Control snails: The digestive gland of the snails is a main site of 

detoxification (wilbrink et al., 1990), therefore the histopathological changes in 

such gland after treatment of snails with molluscicidal substances are important 

indicators of animal toxicity (Downs et al., 2001). The digestive gland of B. 

alexandrina consists of a number of tubules which are connected together by 

connective tissue. Each tubule consists of two main cell types; the digestive 

and secretory cells. The digestive cells are the most numerous, they are 

columnar with round apices and the cytoplasm contains numerous vesicles of 

different sizes, their nuclei are oval and lie in basal region. In between the 

digestive cells, the secretory cells are distributed in smaller numbers. They are 

pyramidal in shape; their cytoplasm is highly basophilic and contains large 

number of chromatin granules (Fig.3); this agrees with Lutfy and Demian 

(1967). 

3.2. Treated snails: 

3.2.1 Cystoseira barbata: For snails treated with LC5 (220 ppm) of C. barbata 

for two weeks, secretory cells were degenerated. Moreover, vacuolation of 

digestive cells were recorded (Fig.4). These alterations are attributed to the 
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presence of alkaloids and saponins. These finding agree with those recorded by 

Brackenbury (1999), who found that a graded series of cellular injuries to the 

epithelial layer was observed along the length of the digestive tract of Bulinus 

africanus treated with Agave attenuata plant. This included the loss of cilia and 

brush border, disruption of the epithelial layer, cellular vacuolation, swelling 

and rupture, and the discharge of secretory products from mucous gland cells. 

Recently, Saad et al. (2015) revealed that exposure of B. alexandrina snails to 

LC5 of the fungus Penicillium janthinellum resulted in vacuolation of digestive 

cells and degeneration of secretory ones. This effect was more pronounced as 

the concentaration increased to LC15 and LC25, as hydropic degeneration was 

observed in the latter concentration.  

3.2.2. Dictyota dichotoma: Exposure of snails to LC25 (280 ppm) of D. 

dichotoma resulted in noticeable vacuolation of digestive cells and 

degeneration of secretory cells, the lumen was nearly disappeared (Fig.5). 

These findings were in agreement with Bakry (2009), who found that the 

exposure of snails for 2 weeks to LC25 of extract from the tested plants 

Guayacum officinalis , Atriplex stylosa and Euphorbia splendens caused great 

damages in the digestive gland of B. alexandrina. Thus, epithelial cells lost 

their regular shape and appeared empty from cytoplasm, having many 

vacuolations, secretory cell nearly degenerated from the digestive tubules and 

connective tissues between shrinked tubules were damaged.  

Moreover, Saad et al. (2015) found that B. alexandrina snails exposed to 

LC25 of Aspergillus terreus filtrate showed clear necrotic changes of the 

digestive tubule and degeneration of the cytoplasm of digestive cells. 
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4. Effect of sublethal concentrations of Cystoseira barbata and Dictyota 

dichotoma algae on some haemolymph parameters of B. alexandrina snails 

after two weeks:   

4.1. Cystoseira barbata: Table (3) reveales that exposure of snails to LC5 ( 220 

ppm) of this alga resulted in significant increase (P < 0.05) in alanine amino 

transferase (ALT) activity to 54 U/L comparing to 30.33U/L for control snails. 

By increasing the concentration to LC15 (660.7 ppm), the enzyme activity was 

significantly increased to 120.33 U/L. On contrary, elevation of the algal 

concentration to LC25 (1100 ppm)   caused a significant reduction of enzyme 

activity to 59 U/L. 

It was demonstrated that the maximum elevation of aspartate amino 

transferase activity (AST) was recorded in snail group exposed to LC15 (660.7 

ppm) as it was 237.33 U/L compared to 61.16 U/L for control group. While 

raising the algal concentration to LC25 (1100 ppm) caused a reduction in the 

enzyme activity. 

The observed elevation of both enzymes is due to tissue damage (Lebsack 

et al., 1980) or due to increased synthesis or decreased catabolism of such 

enzymes (Dinman et al., 1963). On the other hand, the decreased activity of 

ALT and AST is due to either leakage of the enzyme into extracellular 

compartments or actual enzyme inhibition. Thus, biochemical impairment led 

to the deviation of both enzymes activities out of the normal range which 

finally resulted in lesions of the tissues and disruption of cellular functions 

(Radwan et al., 1992).Similar elevation of both ALT and AST was recorded by 
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Saad et al. (2012) after exposure of B. alexandrina to LC15 and LC25 of 

Casimiroa edulis plant for 24 hrs.   

Exposure of snails to LC5 (220 ppm) and LC15 (660.7 ppm) caused  a 

significant increase of total protein concentrations; their values were 1.1 and 

1.43g/dl comparing to 0.54 g/dl for control snails. This is due to the response to 

the stressful condition induced by the molluscicide (Hoek et al., 1997). Other 

investigators showed similar results; marked elevation of total protein was 

recorded after exposure of B. alexandrina to 20 ppm of Euphorbia peplus plant  

(El-khodary, 2001) and LC25 of Capparis spinosa and Acacia arabica plants 

(Mantawy et al., 2004). Moreover, the concentration of total protein has been 

reduced at LC25; its value was 0.43g/dl. This result is in accordance with that 

reported by Rawi et al. (1995). They stated that there was a continuous 

decrease of the total protein throughout four weeks of B. alexandrina exposure 

to LC0 of Calendula micrantha and Ammi majus aqueous suspensions (13.5 

and 610 ppm respectively). Hence, they reported that toxic agents of these 

tested plants might affect protein synthesis by decreasing the rate of ATP 

synthesis and inhibition of RNA synthesis. 

Table (3): Effect of sublethal concentrations of C. barbata on AST, ALT and 

protein contents of B. alexandrina haemolymph after 2 weeks of 

exposure: 
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4.2. Dictyota dichotoma: Table (4) showes that lower activities of both alanine 

aminotransferase (ALT) and aspartate aminotransferase (AST) were observed 

after two weeks of snails' exposure to LC15 (168 ppm) of D. dichotoma. These 

findings agree with the previous results, as dried Capparis spinosa and Acacia 

arabica leaves significantly alter AST and ALT in haemolymph of B. 

alexandrina after one week of exposure (Mantawy et al., 2004). The decrease 

in transaminases activities can be attributed to the destructive effect of the 

tested materials on the enzyme itself (El-Gindy et al., 1991). Also, decreased 

energy gained from the diet caused a decrease in the activity of both ALT and 

AST (Truchli´nski and Grela, 1987).Similarly, a noticeable decrease in the 

activities of ALT and AST was stated after exposure of B. alexandrina snails to 

LC15 and LC25, respectively of Cestrum diurnum plant (Saad et al., 2012).  

On the other hand, total protein showed a significant elevation as it 

reached 2.03 g/dl after snails' exposure to LC15 (168 ppm) comparing to 0.54 

g/dl for control group. Some investigators showed similar results; marked 

elevation of total protein was recorded after exposure of B. alexandrina to 20 

ppm of Euphorbia peplus plant (El-khodary, 2001) and LC25 of Capparis 

spinosa and Acacia arabica plants (Mantawy et al., 2004). This rise in the 

content of total proteins could be related to the acceleration in the development 

of gluconeogenesis with the progressive level of intoxication caused by higher 

concentrations of the molluscicide (Mello-Silva et al., 2006). They recorded a 

gradual increase in protein content in the haemolymph of Biomphalaria 

glabrata with increasing the concentration of Euphorbia splendens latex. 
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Table (4): Effect of sublethal concentrations of D. dichotoma on AST, ALT 

and protein contents of B. alexandrina haemolymph after 2 weeks 

of exposure: 

 

5. Effect of sublethal concentrations of Cystoseira barbata and Dictyota 

dichotoma on Daphnia pulex: Cladocerans are ecologically very important 

members of freshwater Crustacea and amongst them Daphnia spp. have been 

often utilized as test organisms for the ecotoxicological monitoring of aquatic 

ecosystems (Lagadic et al., 1994). In the present study, LC5 (220 ppm) of 

Cystoseira barbata and LC15 (168 ppm), LC25 (280 ppm) of Dictyota 

dichotoma didn't affect survivorship of Daphnia pulex individuals, while LC25 

of C. barbata and LC5 of D. dichotoma resulted in 20% mortality (Table 5). 

Some studies were carried out to evaluate the toxicity of some chemical and 

plant molluscicides against Daphnia. Brackenbury and Appleton (1997) 

demonstrated that the toxicity of Agave attenuata plant to Daphnia sp. was 

lacking or low. Recently, Saad et al. (2015) revealed that exposure of Daphnia 

pulex to LC25 of Penicillium janthinellum fungal filtrate resulted in only 10% 

death. In addition, no mortality was observed in LC5. 

 

http://www.algaebase.org/search/?genus=Cystoseira
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Table (5): Effect of sublethal concentrations of C. barbata and D. dichotoma 

algae on mortality percentages of Daphnia pulex: 

 

 

CONCLUSION 

It is concluded from the present study that Dictyota dichotoma is more 

effective than Cystosiera barbata on Biomphalaria alexandrina snails as its 

LC50 value was 560 ppm.  

 

RECOMMENDATION 

We hope that the present results will provide a starting point of 

investigations aimed at exploiting more studies on the schistosomiasis control 

by using other algal species as they contain effective compounds as saponins, 

alkaloids and terpenoids. 

Explanation Of Figures: 

Figs.from ( 3 to 5): Light photomicrographs of transverse sections in the 

digestive gland of Biomphalaria alexandrina snails 
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Fig. 3: Control gland showing tubules with the two main types of cells, the 

digestive cells (dc) and the secretory cells (sc), note the lumen (L), and the 

connective tissue (ct) between tubules (X100). 

Fig. 4: Snails treated with LC5 of C.barbata showing vacuolation of digestive 

cells (V) and degeneration of secretory cells (sc), rupture of the tubular 

membrane (R) (X400). 

Fig. 5: Snails treated with LC25 of D.dichotoma showing noticeable 

vacuolation of digestive cells (V) and degeneration of  secretory cells (sc) , the 

lumen was nearly disappeared (L) and rupture of the tubular membrane (X 

400). 
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تأثير طحلبى سيستوسيرا بارباتا و ديكتيوتا دايكوتوما على الغدة  
 الهاضمة لقواقع بيومف لاريا ألكسندرينا

                  [3] 
 (3)هشام محمد عبد الفتاح -(2)فوزى محمد عبد الرحمن رجب -(1) عبد الحليم عبده سعد

 نيفين كمال إبراهيم -(2)مروة تميم أحمد عبد الوارث
معهد , سم بحوث البيئة والرخويات الطبيةق( 2 جامعة عين شمس, لية العلومك, قسم علم الحيوان (1

 جامعة عين شمس, كلية العلوم, قسم علم النبات( 3لهارس للأبحاث تيودور ب
 

 صالمستخ ل  
لرلل  ترم  ,البلهاريسيا المرتبة الثانية من بين الامررا  الطييليرة الترؤ ترعثر علرة حيراا ا نسران تحتل

المكافحررة الكيميائيررة أظهرررت و . مكافحررة الاواقرر  ومنهرراهررلا المررر    للحررد مررن انتشررارتطبيررع عرردا طرررع 
فرؤ هرلا الدراسرة ترم تايريم التر ثير . الرة المكافحرة البيولوجيرة اتجهرت الدراسرات العديرد مرن السرلبيات لرلل  

وجد أن طحلبة ديكتيوتا ديكتوما الابادى لثمانية أنواع من الطحالب علة قواق  بيوميلاريا ألكسندرينا وقد 
 .الاواق ابادا هلا سيستوسيرا بارباتا أكثر فاعلية علة و 

من طحلب ديكتيوتا  (جزء فة المليون  282)  LC25تعري  الاواق  لتركيز  أن لنتائجأوضحت ا
با ضافة الة حدوث تغييرات فة الغدا الهاضمة  .بعد الأسبوع الثانة  أدى الة حدوث الوفاادايكوتوما 

من كل من سيستوسيرا    LC25و ( جزء فة المليون 222)  LC5اتفة مجموعة الاواق  المعاملة بتركيز 
فؤ  وجود العديد من اليجوات مختليه الحجم  حيث لوحظ, ترتيبو ديكتيوتا ديكتوما علة ال بارباتا

كما لوحظ  .من طحلب سيستوسيرا بارباتا LC5 لمجموعة الاواق  المعرضة لتركيزالخلايا  الهاضمة 
فة حالة مجموعة الاواق  المعرضة  الخلايا الافرازية  موتوجود فجوات فة الخلايا الهاضمة و  ايضا 
اتضح من الدراسة حدوث ارتياع ملحوظ فة كل من كلل   .ديكتيوتا ديكتوما  من طحلب  LC25لتركيز 

اسبرتات امينو ترانسييز وألالانين أمينو ترانسييرز فؤ مجموعة الاواق  المعرضة لمدا أسبوعين لكل 
من طحلبة سيستوسيرا بارباتا و ديكتيوتا ديكتوما علة (  جزء فة المليون 168)  LC15و   LC5من

ن فة هيموليمف كما أدى تعر  الاواق  للطحالب اليعالة الة تغيير فة المحتوى الكلة للبروتي. الترتيب
 .الاواق  المعاملة

دافنيا بوليكس اتضح أن التركيزات  لمميتة من الطحلبين اليعالين علةبإختبار التركيزات تحت ا
قل تيوتا ديكتوما هما الأديك طحلب من  LC15   ,LC25و  سيستوسيرا بارباتامن طحلب  LC5التالية  

للل  ن مل من نتائج الدراسة الحالية اجراء العديد من الدراسات لمكافحة  .ت ثيرا علة معدل موت الدافنيا
الالويدات , وى علة مواد فعالة مثل الصابونينالبلهاريسيا بإستخدام أنواع طحالب أخرى حيث أنها تحت

 .والتربينات
 


