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Abstract 

 

The present study was achieved for the period from October 2018 to March 2019 in the Department of Biology-Faculty of Education for 

Girls-University of Kufa, which aims to study the scolicidal effects of methanolic extracts of Citrullus colocynthis fruits and Quercus spp. 

bark in the viability of the protoscoleces of the Echinococcus granulosus in vitro. The results showed that the methanolic extracts of the C. 

colocynthis fruits and the Quercus spp. bark were effective in the destruction of the protoscoleces, and that the percentage of mortality 

increased with increasing concentration and exposure time of the extracts. At 4 mg / ml, the mortality rate was 35.6% and 58.3%, 

respectively, after 30 minutes of exposure to the extracts, while the mortality rate was 37.7% and 70.2%, respectively, after 120 minutes of 

exposure to the extracts and at 16 mg / ml, the mortality rate was 83.3% and 76.9%, respectively, after 30 minutes of exposure to the 

extracts, while the mortality rate was 100% after 120 minutes of exposure to the extracts. The results indicated that the methanolic extract for 

C. colocynthis fruits was more effective than the methanolic extract for Quercus spp. bark in the mortality of protoscoleces, where the lethal 

concentration for 50% (LC50) of the protoscoleces was 6.31 mg / ml and 6.6 mg / ml, respectively, after 30 minutes of exposure to the 

extracts, while the LC50 was 3.16 mg / ml and 3.4 mg / ml respectively, after 120 minutes of exposure to the extracts. The results also 

showed that the methanolic extract for C. colocynthis fruits led to the destruction of the protoscoleces in less time than the methanolic extract 

for Quercus spp. bark when exposed to the concentration of 4 mg/ml, where the lethal time for 50% (LT50) of the protoscoleces was 47.32 

minutes and 50.12 minutes, respectively while exposed to the concentration of 16 mg / ml, where the LT50 of 15.85 minutes and 20.89 

minutes, respectively. The statistical analysis showed the existence of a positive correlation between the time and concentration and the rate 

of mortality of protoscoleces at the level of probability 0.05.The conclusion from the present study that the fruits of the C. colocynthis was 

more effective from Quercus spp. bark in the destruction of the protoscoleces of the E.granulosus and they are natural materials that can be 

used as lethal substances for the protoscoleces before surgical operations to remove the hydatid cysts. 
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Introduction 

Hydatid cystic disease (HCD) is one of the most serious 

epidemiological health problems in most parts of the world 

(Naguleswaran et al., 2006). It is known as Echinococcosis, 

Cystic echinococcosis, Hydatidosis, Uniocular hydatidosis 

(Roberts & Janovy, 2000) is a common disease between 

humans and animals (Zoonotic disease). The countries of the 

Middle East, North Africa, Sudan, the Caspian Basin and 

some of South America are hyperendemic diseases (Wen et 

al., 1993). The disease is caused in human and other 

intermediate hosts (sheep, cows, buffalo, camels, horses and 

other animals) for the larval stage of the tapeworm parasites 

of Echinococcus, which includes several species, most 

important of which are E. granulosus and E. multilocularis. 

This stage can attack any organ of the intermediate host body 

(Kismet et al., 2008). The disease spreads in rural areas 

where farm animals and carnivores are abundant, helping to 

complete the life cycle of this parasite, which needs the 

intermediate hosts and the final hosts (dogs, wolves, hyenas, 

leopards, and other wild animals) (Marquardt et al., 2000). 

The spread of this disease can be attributed to two reasons: 

The first is the inability to detect the infection in the early 

stages because it shows no symptoms of the disease only 

after increasing the size of the cysts, which leads to pressure 

on the adjacent tissues, the second reason is the loss of 

therapeutic. This disease is similar to the spread of cancerous 

tumors in the metastasis stage (Eckert & Deplazes, 2004). 

This disease in Iraq is still an endemic disease affecting 

social and economic as well as the effects on the health of 

human being, which led many researchers to investigate the 

means of treatment, although surgical intervention is one of 

the most important methods of treatment despite the serious 

problems that a patient experiences during surgery , which 

are sometimes difficult to perform and sometimes impossible 

(Mentes et al., 2000; Elissondo et al., 2002), that the patient 

is not surgically qualified, because of age or anesthesia or the 

occurrence of the cysts in places difficult for the surgeon to 

deal with it as in the cysts of the brain or heart or spine and 

hence the importance of using materials or extracts of a 

different chemical nature may help in the treatment of 

patients. Surgery is accompanied by a secondary infection, 

which results from the spills of protoscoleces into the 

peritoneal cavity. Many scolicidal chemical agents have been 

used to discourage cyst contents, but most are associated with 

adverse side effects. Some studies have suggested that 

traditional plants have an effective effect in preventing post-

surgical secondary infection (Rostami et al., 2016). 

According to the World Health Organization survey, about 

70-80% of the world's population relies on non-conventional 

medicines, especially from herbal sources, for primary health 

care. This is especially the case in developing countries 

where the cost of consulting a physician and the price of 

medication exceed the possibility of most people (Al-Snafi, 

2016). Citrullus colocynthis is known for its many names, 

bitter apples and bitter cucumber, a small plant belonging to 

the Cucurbitaceae family, it is home in the Mediterranean 

basin and Asia especially Turkey and the desert region of 

India and Pakistan. The C. colocynthis contains 

carbohydrates, proteins, amino acids, tannins, saponins, 

phenolics, flavanoids, flavone glucosides, terpenoids, 
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alkaloids, anthranol and steroids (Al-Snafi, 2016). The fruit 

extracts of C. colocynthis showed an antimicrobial effect 

such as Pseudomonas, Staphylococcus and Candida 

(Marzouk et al., 2009) and antifungal drugs such as 

Aspergillus flavus (Amrouche et al., 2011) and the effect of 

hypoglycemia on patients with type 2 diabetes (Huseini et al. 

2009) and rats (Dallak, 2011). In addition, C. colocynthis 

extract was found to be anti-leishmania major (Baloch et al., 

2013) and against molluscs Biomphalaria arebica (Zaid et 

al., 2013) and anthelmintic, Haemonchus contortus (Ullah et 

al., 2013). The oak is a plant belonging to the Quercus genus 

and belongs to the family of Fagaceae, growing in Minor 

Asia, Iran and Greece and is well known for its medicinal 

properties around the world (Dar et al., 1976; Panahi et al., 

2012). Furthermore, Q. infectoria was used as a natural 

remedy for various diseases and is abundant in the Zagros 

Mountains of western Iran (Dar et al., 1976). The oak plant 

and its derivatives have been used in many studies as 

antimicrobial (Wan et al., 2014), antifungal (Baharuddin et 

al., 2015), antivirals (Hussein et al., 2000) and antiparasites 

(Kheirandish et al., 2016). The presence of polyphenolic 

compounds in the crude extract of the oak plant makes it 

anti-oxidant and anti-inflammatory, anti-microbial and anti-

cancer. These compounds include gallic acid, tannins and 

some other flavonoid compounds such as quercetin (Hashim 

et al., 2013). Due to the lack of studies on the effect of C. 

colocynthis fruits and Quercus spp. bark in the viability of 

the protoscoleces of the E. granulosus, so this study, which 

aims to evaluate the effectiveness of methanolic extract of 

the C. colocynthis fruits and Quercus spp. bark in the 

viability of the protoscoleces of the E. granulosus in vitro. 

Materials and Methods 

The present study was achieved for the period from 

1/10/2018 to 1/3/2019 in the Department of Biology – 

Faculty of Education for Girls - University of Kufa, where 

the fruits of the C. colocynthis and the bark of the Quercus 

spp. had been obtained from the local markets of Al-Najaf 

province, and was grinded by an electric grinder for the 

purpose of obtaining powder. The process of extracting the 

fruits of the C. colocynthis was done according to the Baloch 

et al.( 2013) and the bark of the Quercus spp was extracted 

depending on the Malekifard and Keramati (2018) . (50) g of 

each powder were combined with (200) ml of methyl alcohol 

97% (volume / volume) in a glass flask with a capacity of 

500 ml and leave the beakers at laboratory temperature and in 

a dark place for 72 hours . The mixture was stirred by shaker 

to ensure that the substance is exposed to alcohol. The 

samples were filtered by filtration papers and the extract was 

then dried by rotary evaporator at a temperature of 40 °C. 

The dry extract was then stored in a sterile container and at a 

temperature of 4 ° C until use .  

The samples of the infected sheep 's livers were 

collected from the Najaf province massacre and placed in 

clean containers. They were transferred to the laboratory in 

the Department of Biology-Faculty of Education for Girls - 

University of Kufa. The preparation and counting procedures 

were carried out in no more than two hours. The 

protoscoleces was isolated and examined the viability 

depending on the Landa-Laracia et al. (1997). About 75% of 

the hydatid cyst fluid was pulled and placed in a sterile glass 

container and then removed the germinated layer and washed 

with sterile saline solution 0.9% for three times . Use the 

centrifuge at 3000 rpm for three minutes to precipitate the 

protoscoleces in the hydatid fluid and the wash solution of 

the germinated layer, where the leachate was neglected and 

the precipitation containing the protoscoleces was suspended 

by 0.9% saline solution. The protoscoleces were calculated 

using the fixed size transfer method by micro pipette. The 

total number of protoscoleces was calculated in the volume 

of 10 µl of the suspension of the protoscoleces using a 

compound microscope under 20x. The number rate was 

calculated for three replicates in the calculation of the total 

number of protoscoleces and examined the viability of the 

protoscoleces using 0.01% eosin dye, where they mixed 

equal amounts of the suspension of the protoscoleces with 

the eosin dye, and examined by compound microscope under 

20x. A manual meter was used as 200 primaries were 

counted from live and dead protoscoleces where the living 

protoscoleces appear in a greenish color, while the dead 

protoscoleces appear red. Prepare a stock solution for the 

extracts by dissolving 2 g of each dry extract in 100 ml of the 

saline solution 0.9%, then, concentrations of 4, 8 and 16 mg / 

ml were prepared for each extract and kept at 4 °C until use 

in bioassay experiments in vitro. The suspension is well 

shaked in order to regularize the distribution of protoscolices 

in suspension. The total number of protoscolices was 

calculated in 1 milliliters of suspension using the fixed-size 

transfer method. Twenty-two test tubes with a tight lid were 

used with three tubes per concentration and control, and then 

transfer (1) milliliters of protoscolices suspension containing 

approximately 2000±20 protoscolex. The viability of 

protoscolices were calculated using 0.01% eosin dye at 

intervals of 30, 60 and 120 minutes after treatment. (200) of 

living and dead protoscolices were counted, where the living 

protoscolices appear in the a greenish color, while the dead 

protoscolices appear red (Landa-Laracia et al., 1997). 

Statistical Analysis  

The method of least squares for value deviation was 

applied to calculate the lethal concentration for 50 (LC50) and 

lethal time for 50 (LT50) of the protoscoleces and the 

regression coefficient (r) was calculated (Finney, 1977).  

Results and Discussion 

The results of the current study indicated in Table (1) 

and (2) that the methanolic extracts of the fruits of the C. 

colocynthis and the bark of the Quercus spp. were very 

effective in the destruction of protoscoleces, and that the 

percentage of mortality increases with increasing 

concentration and exposure time of the extracts. At 4 mg / 

ml, the mortality rate was 35.6% and 58.3%, respectively, 

after 30 minutes of exposure to the extracts, while the 

mortality rate was 37.7% and 70.2%, respectively, after 120 

minutes of exposure to the extracts and at 16 mg / ml, the 

mortality rate was 83.3% and 76.9%, respectively, after 30 

minutes of exposure to the extracts, while the mortality rate 

was 100% after 120 minutes of exposure to the extracts.  

The results also showed, that the methanolic extract of 

C. colocynthis fruits was more effective than the methanolic 

extract of Quercus spp. bark in the destruction of the 

protoscoleces, where the LC50 of the protoscoleces was 6.31 

mg/ml and 6.6 mg/ml, respectively, after 30 minutes of 

exposure to the extracts, while the LC50 of the protoscoleces 

was 3.16 mg/ml and 3.4 mg/ml, respectively, after 120 

minutes of exposure to the extracts (Table 3). The results also 

showed that the methanolic extract of the C. colocynthis 

fruits resulted in the destruction of the protoscoleces in less 
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time than the methanolic extract of Quercus spp. bark, where 

the LT50 of the protoscoleces was 47.32 and 50.12 minutes, 

respectively, at a concentration of 4 mg/ml, while at the 

concentration 16 mg/ml, the LT50 of the protoscoleces was 

15.85 minutes and 20.89 minutes respectively (Table 4). 

 
Table 1: Percentage rate of protoscoleces treated with the methanolic extract of the C. colocynthis fruits. 

% Mortality 
Time (minute) 

Control 4 (mg / ml) 8 (mg / ml) 16(mg / ml) 

30 0 35.6 52.1 83.3 

60 0 65.3 60.9 90.5 

120 0 37.7 98.9 100 

 

Table 2 : Percentage rate of protoscoleces treated with the methanolic extract of the Quercus spp. bark.  

% Mortality 
Time (minute) 

Control 4(mg / ml) 8(mg / ml) 16(mg / ml) 

30 0 58.3 62.2 76.9 

60 0 60.0 69.3 88.3 

120 0 70.2 89.7 100 

 

Table 3: LC50 of the protoscoleces for E. granulosus parasite 

LC50 (mg / ml) 
Extracts 

30 minute 60 minute 120 minute 

C. colocynthis fruits 
6.31 6.31 

(r =0. 941)* 

3.98 

(r =0. 971)* 

3.16 

(r =0. 977)* 

Quercus spp. bark 
6.6 

(r =0. 901)* 

5.8 

(r =0. 933)* 

3.4 

(r =0. 978)* 
* Correlation coefficient, Significant levels at 0.05 

 
Table 4 : LT50 of the protoscoleces for E. granulosus parasite. 

LT50 (minute) 
Extracts 

4(mg/ml) 8(mg/ml) 16(mg/ml) 

C. colocynthis fruits 
6.31 47.32 

(r =0. 893)* 

31.62 

(r =0. 991)* 

15.85 

(r =0. 997)* 

Quercus spp. bark 
50.12 

(r =0. 983)* 

39.81 

(r =0. 930)* 

20.89 

(r =0. 976)* 
* Correlation coefficient, Significant levels at 0.05 

 

Due to the increasing development of drug resistance 

and the undesirable effects of existing antimicrobials, 

resulting in the search for new antimicrobial compounds was 

the focus of a number of studies (Paller et al., 2004). Interest 

in natural products has increased during in recent years, 

medicinal plants have been identified as sources of 

biologically active compounds, were isolated and analyzed to 

determine mechanisms and target locations (Ishida et al., 

2006). Baloch et al. (2013) mentioned that the methanolic 

extract of C. colocynthis fruit is highly effective in the 

complete inhibition of the growth of the proastigotes stage of 

the Leishmania major at a concentration of 500 µg/ml. Ullah 

et al. (2013) studied the effect of methanolic extract of C. 

colocynthis fruit at 100 mg/ml against Haemonchus contortus 

in vitro. All worms were found to be dead after 4 hours of 

exposure to the extract. Swarnakar and Kumawat (2014) 

studied the effect of the alcohol extract of the C. colocynthis 

fruit in the in the adult worms of Orthocoelium scoliocoelium 

in vitro, and found that the extract with a concentration of 40 

mg / ml was effective in loss of movement and paralysis after 

5 hours of exposure to the extract. The results of the present 

study are consistent with the findings of Malekifard and 

Keramati (2018), who studied the effect of different 

concentrations (10, 25, 50) mg/ml of methanolic extract of 

Quercus spp. at different intervals (10, 20, 30, 60) minutes on 

the protoscoleces of E. granulosus in vitro, and found that the 

methanolic extract of the Quercus spp. at a concentration of 

50 mg/ml had killed all the protoscoleces (100%) after 20 

minutes of exposure to the extract and concluded that the 

toxicity of the extract for the protoscoleces is due to its 

containment of the flavonoid compounds. Studies on the 

effects of the Quercus spp. extract indicate that it is 

composed of various components such as polyphenolic 

compounds and flavonoid compounds, which target several 

points in microbial cells (Mahmoudvand et al., 2016). 

Kheirandish et al. (2016) found that the high amounts of 

phenolic compounds found in Quercus spp. extracts may be 

responsible for anti-leishmanial activity. The conclusion 

from the present study that the fruits of the C. colocynthis 

was more effective from Quercus spp. bark in the destruction 

of the protoscoleces of the E. granulosus and they are natural 

materials that can be used as lethal substances for the 

protoscoleces before surgical operations to remove the 

hydatid cysts. 

References 

Al-Snafi, A.E. (2016). Chemical constituents and 

pharmacological effects of Citrullus colocynthis - A 

review. IOSR Journal Of Pharmacy, 6(3): 57-67. 

Amrouche, A.A.; Benmehdi, H.; Mebarki, K.; Chaoufi, A.; 

Saneba, A.; Lazouni, A. and Sari, D.C. (2011). 

Evaluation of antifungal activity of some oils from 

Algerian medicinal plants against Aspergillus flavus 

strain produced aflatoxins. J Appl Pharm Sci., 01(08): 

48-53. 

Zainab Ali Hussein and Jameel Jerri Yousif  



 
846 

Baharuddin, N.S.; Abdullah, H. and Abdul, WN (2015). 

Anti-Candida activity of Quercus infectoria gall 

extracts against Candida species. J Pharm Bioallied 

Sci., 7(1):15–20. 

Baloch, N.; Nabi, S.; Kakar, A.M.; Wajid, Z. and AL-

Kahraman, Y.M.S.A. (2013). In vitro antileishmanial, 

antitumor, cytotoxic activities and phytochemical 

analysis of Citrullus colocynthis fruit extract and its 

fractions. Int J Med Arom Plants, 3(1): 78-84. 

Dallak, M. (2011). In vivo hypolipidemic and antioxidant 

effects of Citrullus colocynthis pulp extract in alloxan-

induced diabetic rats. Afr J of Biotech., 10(48): 9898-

9903. 

Dar, M.S.; Ikram, M. and Fakouhi, T. (1976). Pharmacology 

of Quercus infectoria. J Pharm Sci., 65(12): 1791–4. 

Eckert, J. and Deplazes, P. (2004). Biological, 

epidemiological, and clinical aspects of echinococcosis, 

a zoonosis of increasing concern. clin. Microbiol. Rev., 

17(1): 107-135. 

Elissondo, M.C.; Dopchiz, M.C. and Denegri, G. (2002). 

Human hydatidosis in Mar del Plata, Buenos Aires 

province, Argentina (1992-1995): A preliminary study. 

Parasitol. Latinoamer, 57: 124-128.  

Finney, D.J. (1977). Probit analysis, 3rd ed., London, 

Cambridge University Press, 333. 

Hashim, S.T.; Hamza, I.S. and Hassan, M.A. (2013). 

Identification of Quantative Chemical Compounds of 

Ethanolic Extracts of Quercus Infectoria and Studies Its 

Inhibitory Effect in Some Bacteria. Indian J Res., 

2(8):125–128. 

Hussein, G.; Miyashiro, H.; Nakamura, N.; Hattori, M.; 

Kakiuchi, N. and Shimotohnom, K. (2000). Inhibitory 

effects of sudanese medicinal plant extracts on hepatitis 

C virus (HCV) protease. Phytother Res., 14(7): 510–6. 

Huseini, H.F.; Darvishzadeh, F.; Heshmat, R.; Jafarizar, Z. 

and Larijani, B. (2009). The clinical investigation of 

Citrullus colocynthis (L.) schrad fruit in treatment of 

Type II patients: a randomized, double blind, placebo-

controlled trial. Phytother Res., 23(8): 1189-9. 

Ishida, K.; Mello, J.C.P.; Cortez, D.A.G.; Filho, B.P.D.; 

Ueda-Nakamura, T. and Nakamura, C.V. (2006). 

Influence of tannins from Stryphnodendron adstringens 

on growth and virulence factors of Candida albicans. J. 

Antimicrob. Chemother., 58: 942-949. 

Kismet, K.; Kilicoglu, S.S.; Kilicoglu, B.; Erel, S.; Gencay, 

O.; Sorkun, K.; Erdemli, E.; Alkhan, O.; Akkus, M.A. 

and Sayek, I. (2008). The Effect of scolicidal Agent 

propolis on liver and biliary tree. J. Gastroenterol. 

Surg. , 12: 1406-1411.  

Kheirandish, F.; Delfan, B.; Mahmoudvand, H.; Moradi, N.; 

Ezatpour, B. and Ebrahimzadeh, F. (2016). 

Antileishmanial, antioxidant, and cytotoxic activities of 

Quercus infectoria Olivier extract. Biomed 

Pharmacother., 82: 208–15. 

Landa-Laracia, J.I.; Alonso, E.; Gozalez-Uriate, J. and 

Rodriguez-Romano, D. (1997). Evaluation of scolicidal 

agents in experimental hydatid disease model. Eur. Sur. 

Res., 29: 202-208. 

Mahmoudvand, H.; Jahanbakhsh, S.; Nadri, S. and 

Mahmoudvand, H. (2016). Inhibitory activity of Fennel 

methanolic extract against hydatid cyst protoscoleces. J. 

Chem. Pharm. Sci., 9(4). 

Malekifard, F. and Keramati, F. (2018). Susceptibility of 

Protoscoleces of Hydatid Cyst to Various 

Concentrations of Oak Gall (Quercus infectoria Olivier) 

Extract at Different Exposure Times In Vitro. Zahedan 

J Res Med Sci., 20(5): e61316. 

Marquardt, W.C.; Demaree, R.S. and Grieve, R.B. (2000). 

Parasitology and vector biology. 2nd ed. Harcourt , 

Acad. Press. 335-339. 

Marzouk, B.; Marzouk, Z.; Décor, R.; Edziri, H.; Haloui, E.; 

Fenina, N. and Aouni, M. (2009). Antibacterial and 

anticandidal screening of Tunisian Citrullus colocynthis 

Schrad. From Medenine. J of ethnopharmacol., 2(32): 

125, 344-349. 

Mentes, A.; Yalaz, S.; Killi, R. and Altintas, N. (2000). 

Radical treatment for hepatic echinococcosis. HPB. 

2(1): 49-54.  

Naguleswaran, A.; Spicher, M.; Vonlaufen, N.; Ortega–

Mora, L.M.; Torgerson, P.; Gottstein, B. and Hemphill, 

A. (2006). In vitro metacestodicidal activities of 

genistein and other isoflavones against Echinococcus 

multilocularis and E. granulosus. Antimicrob. Agents, 

Chemother. 50(11): 3770-3778. 

Panahi, P.; Jamzad, Z.; Pourmajidian, M.; Fallah, A. and 

Pourhashemi, M. (2012). Foliar epidermis morphology 

in Quercus (subgenus Quercus, section Quercus) in 

Iran. Acta Bot Croat., 71(1): 95–113. 

Pfaller, M.A.; Messer, S.A.; Boyken, L.; Hollis, R.J.; Rice, 

C.; Tendolkar, S.; Hollis, R.J. and Diekema, D.J. 

(2004). In vitro activities of voriconazole, 

posaconazole, and fluconazole against 4,169 clinical 

isolates of Candida spp. and C. neoformans collected 

during 2001–2002 in the ARTEMIS global antifungal 

surveillance program. Diagn Microbiol Infect Dis., 48: 

201-205. 

Roberts, L.S. and Janovy, J.J. (2000). Schmidt & Roberts' 

foundations of parasitology, 6th edn. McGraw-Hill 

Book Co., New York: 670 pp.  

Rostami, A.; Taheri, M.; Gholizadeh, M.; Seyyedtabaei, S.J.; 

Raeghi, S. and Fallahi, S. (2016). Scolicidal Effect of 

Some Herbs on Echinococcus granulosus 

Protoscoleces: a Systematic Literature Review. Herb. 

Med. J., 1(1): in press. 

Swarnakar, G. and Kumawat, A. (2014) In vitro anthelmintic 

effect of Citrullus colocynthis on tegument of 

amphistome Orthocoelium scoliocoelium (Trematoda: 

Digenea). Int. J. Curr. Microbiol. App. Sci., 3(6): 571-

582.  

Ullah, S.; Khan, M.N.; Sajid, M.S. and Ghulam, M. (2013). 

Comparative Anthelmintic Efficacy of Curcuma longa, 

Citrullus colocynthis and Peganum harmala. Glob. 

Veter., 11 (5): 560-567. 

Wan, Nor Amilah, W.A.; Masrah, M.; Hasmah, A. and Noor, 

I.N.J. (2014). In vitro antibacterial activity of Quercus 

infectoria gall extracts against multidrug resistant 

bacteria. Trop Biomed. 31(4): 680–8.  

Wen, H.; New, R.R.C. and Craig, P.S. (1993). Diagnosis and 

treatment of human hydatidosis. Br. J. Clin. Pharmacol., 

35: 565-574. 

Zaid, K.H.A.; EL-Wakil, H.; EL-Hussein, A.; Jomma, S. and 

Shohayeb, M. (2013). Evaluation of the Molluscicidal 

activity of Punica granatum, Calotropis procera, 

Solanum incanum and Citrullus colocynthis against 

Biomphalaria arabica. World appl Sci J., 26(7): 873-

879. 

Use of Citrullus colocynthis fruits and Quercus spp. bark extracts as scolicidal agents for  

protoscoleces of Echinococcus granulosus in vitro  


