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Summary :- 

Hydatid cystic disease is a financial burden in Iraq because it reduces 

the productivity of sheep, goats, cows, and camels by leaving their 

afflicted organs unsuitable for human consumption, causing weight loss 

and poor health. It is one of the most prevalent zoonosis diseases between 

people and animals and develops in several organs, the most significant 

of which is the liver and lung as a hydatid cyst in numerous hosts, 

including humans. It causes many complications that may result in death.  

Until now, no safe and efficient medicines for this parasite in use, and 

research process is ongoing to find such treatments.  

During the period from November 2021 to May 2022, 24 samples of 

hydatid cysts (14 human samples and 10 sheep samples) were collected 

and examined. The samples of humans were collected from Al-Qadisiyah 

province general Al-Najaf's hospitals and private laboratories, as well as 

hospitals of Babylon, Baghdad, and Al-Qadisiyah provinces,and stored in 

Kreb ringers culture media and cyst fluid (4:1) until used. For 

comparison, several concentrations of Albendazole and some selected 

plant extracts were made. The control group received one milliliter of 

distilled water, while the rest of the groups were provided with the 

concentrations of the extract and the above-mentioned treatment in three 

replicates. The validity rates of the protocols were determined for (0, 24, 

48, 72, 96, 120, 144, 168, 192, 216) hours and their vitality was evaluated 

using eosin staining. 

In this study, natural dyes were produced from Hibiscus sabdarriffa L., 

Brassica oleracea L. var. capitata, Beta vulgaris L. and Crocus sativus 

L., and the best results were obtained from the natural dye extracted from 

the plant extract Crocus sativus when used to determine the vitality of 



II 
 

protoscolices, as it showed that the live protoscolices had a transparent 

white color and the dead were distinguished by yellow, while the It is 

dyed green for vital protoscolices and red for unvital protoscolices when 

compared to standard eosin stain.      

The effectiveness of the above-selected plant extracts has been tested 

with concentration (100, 200, and 300mg\ml) on the protoscolices, and 

comparing the effectiveness of plant extracts with albendazole treatments 

with concentration of (100, 200,300) mg\ml. An effect for Hibiscus 

sabdarriffa extract is better than other plant extracts current study as well 

as Albendazole. Therefore, it was chosen to synthesize silver 

nanoparticles from it to test the biological effect against the parasite. 

Silver nanoparticles were created from the plant H.sabdarriffa, and 

their efficacy against the protoscolex of E.granulosus was evaluated 

together with treatment with albendazole In Vitro. The effect of different 

concentrations of nanoparticle H.sabdarriffa extracts plants (0.025, 0.05, 

0.1, 0.2, 0.4, and 0.8 mg/mL) interacting on the death of the E.granulosus 

protoscolices in different time periods were tested in vitro for (0, 24, 48, 

72, 96, 120, 144, 168, 192, 216) hours. Protoscolices are lost, as the 

viability percentage in the concentration of 0.8 mg/ml after 24 hours of 

treatment was 0%, compared to 85.54% in the control treatment. 

Through the results of the current study, it was noted that the effect of 

the extract of H.sabdarriffa nanoparticles is better than that of 

albendazole treatment  because the H.sabdarriffa nanoparticles had the 

ability to kill protoscolices after 48 hours at a concentration of 0.8 μg/ml, 

while Albendazole reached zero expiration after 120 hours and at a 

concentration of 300 mg/ml. Therefore, the results of boiled water extract 

of H.sabdarriffa nanoparticles revealed its efficacy against protoscolices 
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viability and could be used as an alternative to chemotherapy in the 

treatment of hydatid cyst infection. 

For the molecular study, 18 samples of hydatid cysts (9 human samples 

and 9 sheep samples) were selected for examination to molecular 

identifies the most Echinococcus granulosus that common strains in 

central Euphrates provinces, as well as to study the gene sequences of the 

strains, draw the phylogenetic tree, and compare them to the strains 

recorded in NCBI-BLAST for determining the most that common strains 

for humans and sheep in the central Euphrates provinces. The livers and 

lungs were used to collect hydatid cyst samples for this study.         

DNA was isolated from a germinal layer,and the amplified of the 

product using the technique of Conventional PCR and sequenced in gene 

18S rRNA Internal Transcribed Spacer (ITS1) and (ITS2), which has a 

molecular weight of (750 and 1100) base pairs. The studied samples were 

matched with the samples installed in the gene bank. It was found that 

there were samples that matched the samples of the gene bank with 

different percentages. Human Hydatid Cysts(HC) which were chosen to 

draw the evolutionary tree, where the percentage of matching was 99 % 

with a sample which has ID: KX434757.1 named E.granulosus from 

India and which was recognized through the alignment drawn to compare 

it. 
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1. INTRODUCTION 

1-1: General Introduction 

       Echinococcosis or hydatidosis caused by the tapeworm Echinococcus 

granulosus larval stage are one of the most important zoonotic diseases 

for human and domestic animals (Hama et al., 2015; Ali et al., 2020; 

Khan et al., 2021).  This disease leads to many medical, veterinary and 

economic problems, Iraq is regarded as one of the countries that plagued 

by endemic sickness of hydatidosis (Deplazes et al., 2017; Abdulhameed 

et al., 2019).  

       The pressure exerted by the cyst on the surrounding organs, which 

affects their growth and functions, as well as the cyst's explosion and 

spilling of its contents to the outside, which causes dead shock and the 

emergence of secondary cysts, are the causes of the clinical symptoms of 

infection in general (Zeibig, 2013). 

      Cystic Echinococcosis (CE) can infect a variety of human organs, and 

the treatment is extremely difficult, with surgery being required to 

remove the cyst from the affected organs (Sadjjadi et al., 2013). Various 

medications have been used, including mebendazole, flubendazole, 

praziquantel and ivermectin , Its effects are non-toxic to the human body 

(Hendrix and Robinson, 2006; Arziak et al., 2008). 

As alternatives, medicinal plant extracts have been used to treat 

many diseases, including hydatid cysts, medicines herbals generally are 

used due to low cost, availability, acceptability, and assessed to be 

harmless than synthetic medicines (Ozioma and Chinwe, 2019), As well 

as those plants, produce secondary compounds for treatment like 

phenolic, alkaloid, and terpinate compound (Wickzkowski et al., 2013). 

Due to the appearance of various phytochemical components which have 

therapeutic value (Gangola et al., 2017) there are numerous previous 

studies that were conducted in Iraq such as Al-Maliki (2008), Al-Hamairy 
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(2010), Al-Tai (2014), Saeed (2021) and Al-Hasnawi (2022). Therefore, 

this study is complementary to previous studies. 

        Currently, the synthesis of nanoparticles from plant extracts has 

been used as a low-cost, environmentall friendly, non-toxic and cost-

effective method for making nanoparticles of various shapes, sizes and 

shapes (Mohanpuria et al., 2008) for testing on protoscolices In vitro. 

Molecular affinity has been used extensively to identify parasite strains, 

and molecular studies have determined that there are ten distinct 

genotypes (G1 to G10) of E. granulosus (Thompson, 2008) which differ 

in a wide variety of criteria that influence epidemiology, pathogenesis, 

infection ( Ebrahimipour et al., 2019 ).  The genotypes of E. granulosus 

are determined and controlled molecular genetic analysis using the basis 

of DNA sequencing (Cao et al. 2020). 

 

1-2: Aim of the Present Study 

The present study aimed to applied the following objectives: - 

1. Compare the efficiency of boiling water extracts of (Crocus sativus, 

Beta vulgaris, Hibiscus sabdarriffa, Brassica oleracca) as active 

material as well as using mebendazole as a comparative chemical 

treatment for protoscolices as control In vitro. 

2. Using of some aqueous extracts of plants as a natural alternative to   

dyeing instead of eosin dye that using for the viability of 

protoscolices determining. 

3. Investigate the influence of the best boiling water extracts of silver 

nanoparticles on the viability of E.granulosus  In vitro, as well as 

evaluate it in a biological application. 

4. Extract DNA nuclear material from the protoscolices and germinal 

layer of E.granulosus in humans and sheep , as well as investigate the 

genotyping sequences of E.granulosus, and then determine the 
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accession number in NCBI-BLAST and draw the phylogenetic tree of 

these samples. 
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2. Literatures Review 

2-1: Historical View 

Around four centuries before Christ, Hippocratus, an ancient Greek 

physician, linked human hydatid Cysts to the "water-filled tumors" 

Hippocratus saw in post-mortem examinations of cattle (Eckert et al., 

2001). In 1695, Hartmann discovered adult Echinococcus granulosus in a 

dog's small intestine, and in 1782, Goeze identified the larval stage 

hydatid cysts (Paniker and Ghosh, 2013). In a series of studies published 

in 1853, Carl Von Siebold revealed that cysts from sheep produced adult 

tapeworms in dogs, illustrating the life cycle and link between larval and 

adult stages (Von Siebold, 1853).   

In 1886, the German scientist Leukart described the shape of the 

parasite and the hydatid cysts resulting from it and called it Echinococcus 

granulosus (Sabau, 2011). This term is derived from the Latin word 

Echinos, meaning urchin or thorny, while Kokkos means bean, i.e., 

granulated Echinococcus, and the word Granulum means small tubercles. 

Hydatid is a Greek word, Hydatis, meaning a drop of water (Rahmm et 

al., 2015).   

In 1984, Francesco was the first to describe the parasitic nature of the 

disease (Khalifa et al., 2016; Thompson, 2017). Leuckart, a biologist, 

was the first to describe the adult worm's life cycle and basic descriptions 

(Muller et al., 2007).Ecollaborated with a group of experts at the end of 

the nineteenth century to change the parasite's scientific nomenclature, 

and Echinococcus granulosus was established (Bhatia, 1997). 

 

 



Chapter Two  literatures Review 

5 
 

2-2: Classification of  Echinococcus granulosus  

The Parasite E. granulosus is classified in the following depending on 

(Paniker, 2013):  

Kingdom: Animalia  

     Phylum: Platyhelminthes 

           Superclass: Eucestoda  

                  Class: Cestoidea 

                        Subclass: Cestoda 

                             Order: Cyclophyllidea ( Braun, 1900) 

                                   Family: Taeniidae (Ludwig, 1886) 

                                       Genus: Echinococcus (Rud, 1801) 

                                           Species:E. granulosus cited by (Batsch, 1786) 

2-3: Species of Echinococcus  

The recent developments in Phylogenetic systematics and Genetic 

evolution identify nine types of Echinococcosis: 

 1. E. granulosus sensu stricto (G1 to G3)    

 2. E. equinus (G4) 

 3. E. ortleppi (G5) 

 4. E. canadensis (G6 to G10) 

  5. E. multilocularis 

  6. E. vogeli 

  7. E. oligarthrus 

  8. E. felidis 

  9. E. shiquicus 

There are more four common types of echinococcosis such as 

E.equinus; E.orteleppi; E.multiloculaeris; E.vogeli; E.oligarthus (Taylor 

et al., 2016). 
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2-4: Parasite Description Morphology 

The length of an adult E.granulosus is ranged from 2 to 11 mm, with 

two to six proglottids, the length of a terminal gravid proglottid is 

normally more than half the length of a mature worm, and the position of 

the genital hole in both mature and gravid proglottid is usually posterior 

to the middle, There are 26 to 40 hooks dispersed across the rostellum in 

two rows, with the first row hooks ranging in size from 25 to 49 mm and 

the second-row hooks ranging in size from 17 to 31mm (Eckert et al., 

2001; Ekhnefer, 2012). 

The body, or strobila, is segmented and made up of several proglottids. 

The first segment is the scolex, it is followed by the neck, and finally, the 

proglottid body (immature, mature, and gravid proglottid) (Almeida et 

al., 2015). Because each proglottid receives everything it needs straight 

through its tegument, E. granulosus lacks a circulatory system, 

respiratory system, or digestive tract (Thompson, 2001).The gravid 

segment has a uterus that contains roughly 500 eggs that are released with 

faeces (Eckert and Deplazes, 2004).   

Each proglottid has hermaphroditic reproductive organs and excretory 

cells called flame cells (protonephridia). The genital pore is a common 

aperture that connects the reproductive organs of each proglottid. The 

middle segment has developed testes and ovaries, while the posterior 

segment is pregnant with an egg-filled uterus. The gravid section is the 

largest and longest, with the uterus holding up eggs (Rahman et al., 

2015). As the proglottid approaches the tail, it grows in size as Figure (2-

1). Mature gravid proglottids detach from the strobila (the segment 

chains) and shed their  outside the host (John et al., 2006). A mature 

worm lives in a definite host's (dog) small intestine (John et al., 2006).  
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Figure 2-1: Structure of Echinococcus granulosus (Thompson, 2017). 

2-4-1: Egg Description 

The eggs have a spherical shape, with a diameter ranging between 25-

35µ, containing a hexacanth embryo an oncosphere hexacanth embryo 

surrounded by a shell (Muller et al., 2007).The eggs are wrapped by three 

covers: a thin gelatinous shell on the exterior that has become confused 

with exposed faecal eggs over time, a thick yellow-brown shell with 

numerous microscopic pores that gives the egg a striated appearance, and 
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an egg cell membrane that lines the inside of the egg. E.granulosus eggs 

have a morphology that is similar to that of other Taeniidae species 

(Eckert et al., 2001). 

The eggs are completely immune to climatic conditions and can remain 

infectious for months or perhaps a year in a wet environment at 

temperatures between 4 and 15 Cº, but heating to 60-80 Cº kills the eggs 

in less than five minutes (Al-Saqi, 2001). The clearest of which gives the 

egg its shape dark striped, and these eggs are highly resistant to 

unfavorable conditions and for a long time (Muller et al., 2007).  

 2-4-2: Metacestode 

The larval stage is known as hydatid, which proliferates asexually in 

numerous animals including humans. Cystic echinococcosis is the name 

of the infection at this stage (Gottstein et al.2014). The metacestode is 

developing as a bladder which coated with a cellular layer that comes 

from intermediate host activities as fibrous tissue around the bladder of 

the metacestode (Hodžić et al., 2018), the inner germinal layer capable to 

produce protoscolices (Eckert et al., 2001; Halajian et al., 2017). 

 

2-5: Life cycle 

McManus et al. (2012) and Zhang et al. (2018) state that E.granulosus 

is transmitted by two mammalians hosts: a carnivore predator (canine 

family) as the final host , its herbivores prey (most herbivorous) as 

intermediate host; infections in humans occurs accidentally through 

ingested the infective egg across contamination food or water resources. 

The eggs are transmitted to the intermediate host through contaminated 

food and water or upon direct children, they should avoid contact with 
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diseased dogs, as the eggs stick for the dogs’ the hair on the anus (Yang 

et al., 2006; Thatte and Thatte, 2016).  

When the final host eats the infected members the parasite will reach 

the small intestine of the intermediate host, where the primary parasite 

will be found.Protoscolices grow to adults worms with 4-7 week, each 

worm produce thousands of eggs each day to start the cycle again 

(Higuita et al., 2016). Inside the small intestine of the intermediate host, 

the swallowed egg hatches, producing hexacanth embryos 

(Mandal,2012). The adult or gravid proglottide separates from the 

worm’s body and may rupture and the eggs will come out with the faeces 

(Muller et al., 2007).  

The protoscolices attach to the diseased organs when a carnivore eats 

them, small intestine mucosa and develop into several adult worms that 

shed eggs after 6-8 weeks.Humans are referred to as dead end hosts 

because human  was death end hosts the life cycle short, (Kamiyaet et al., 

2007; Mandal, 2012).  

While the cycle is completed in sheep and other herbivores by feeding 

the definitive host from dogs and other members of the Canidae family 

on the infected guts by protoscolices, a mature worm that can begin a 

new life cycle (Moro et al., 1999). In addition to the liver and lungs, other 

organs can be affected, but to a lesser extent, including the spleen, 

kidneys, brain, bones and heart, after which a primary rupture of the cyst 

occurs to form a new cyst in new organs, this condition is called 

secondary cystic echinococcosis or secondary hydatid cysts (Eckert et al., 

2001). 

The cysts have a wall made from both host tissue (pericyst) and origins 

of larvae (endocyst), the cysts are fluid-filled and grow slowly (about one 

centimeter in diameter each year) (Al-Qura'n, 2008). 
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Figure 2-2: -The Life cycle of E. granulosus (Sankar and Jaypee, 2014).  
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2-6: Structure of Hydatid Cyst   

2-6-1: The Outer Pericyst Layer 

 Golzari and Sokouti(2014) state that  the layer was created by cells' of 

host  adaptation of protective thick fibrous tissue a response of infection, 

any breakdown of the outer layer causes the hydatid cyst to degenerate or 

explode. Layer of pericyst diameters depending on the hosting organ in 

which the hydatid is found, and depending on the host organ in which the 

hydatid is found, but they are typically a few millimeters in diameter and 

play role in sheltering the parasite from the immunological reaction of the 

host. 

 

2-6-2: Laminated or Medial Layer  

When observed under the electron microscope, it is a white layer 

consisting of microfibrils and granules rich in amino acids and 

carbohydrates (Muller, 2007). It is secreted by the parasite and reaches a 

thickness of one millimeter. It plays the key involvement in parasite 

defense against immunological response or the reaction of the hosts 

tissues against it and providing the appropriate environments for it was 

continued in growth, In addition it has a role in lowering the side effects 

of medications to treat the disease and role in regulating the entry and exit 

of nutrients from and to the hydatid cyst, in addition to this, this layer acts 

to support the generative germ layer (Gottstein and Beldi, 2017). 

2-6-3: Germinal or Inner Layer 

The nuclei-containing cellular active layer is linked to the lamellar 

layer via the germinal layer's prints (Arora, 2017). This layer, which has a 

thickness of 22-25 μm, is responsible for the parasite's asexual 

reproduction. The hydatid cyst fluid and brood capsule, in which the 

protoscolices originate, are produced by this layer (Loker and Hofkin, 
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2015). It helps it to grow by regulating the permeability of the wall and 

controlling the osmotic pressure of the hydatid cyst wall (Roberts and 

Janovy, 2009). 

  

2-6-4: Daughter Vesicles Brood Capsules 

They are cysts that form inside the hydatid cyst and are identical to the 

mother's cyst in composition. They can be formed in one of three ways, 

either from the germ layer, the primary primates, or the brood pouches 

compared to the brood capsule or secondary gradually from generative 

layers was float in the fluid of the mother cyst (Mehlhorn, 2008). 

2-6-5:  Hydatid sand 

When the brood capsule splits from the germinal layer and the brood 

capsule and protoscolices become loose in the hydatid fluid, and hydatid 

sand is generated. It has both evaginated and invaginated protoscolices, 

the latter of which is more dangerous (Marquardt, 2000). The brood 

capsules, which range in size from(250 to 500) mm, develop internally 

from the germinative layer and asexually bud to create several 

protoscolices, some brood capsules will be free inside the cyst fluid with 

their scolices, and these are known as hydatid sand because of their 

appearance (Lynne et al., 2000).   

 

2-6-6: The Fluid of Hydatid Cyst 

It is a yellowish or colourless fluid that fills the cavity of the cyst with 

its specific weight (1.009-1.005) and has a pH of roughly (6.7-7.2), 

providing nutrients for the growth of Protoscolices, and has harmful 

effects on the host (Aziz et al.,2011; Juyi et al., 2013). Also, Albumin, 

Creatinine, Lecithin, Urea, minor amounts of Glucose, Sodium Chloride, 
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Phosphates, Sodium sulfate, Sodium succinate, and Calcium, as well as 

trace elements like Iron, Copper, Zinc, Cadmium, Nickel, Chromium, 

Magnesium, and Manganese (Erin, 2007; Ekhnefer, 2012).  

The parasite's metabolic functions, such as ammonia, bilirubin, and 

creatine, are also present in hydatid cyst fluid. In addition to some 

inorganic materials like iron, magnesium, chlorine, cadmium, sodium, 

nickel, chromium, calcium, copper, and enzymes like acidophosphatase, 

Oxidase, Protease, Lipase, and others, the quantity and quality of these 

materials varies depending on the parasite's source and cyst site (Sastry 

and Bhat, 2014). The components of the fluid differ according to the 

organ in which it is located, it was found that the hydatid cyst fluid in the 

liver contains bile compounds (Smyth, 1964  ( . 

The hydatid cyst fluid is the main source of parasite antigens that are 

used in serological tests to diagnose the disease (Izadi and Ajami, 2006). 

The size and shape of the fluid of the hydatid cyst are determined by the 

location and the organ in which it grows (Marquardt et al., 2000). 

2-7: Types of hydatid cysts: -    

The general structure of the hydatid cyst takes the form of a bladder. 

There are four types described by Smyth (1964) which are 

 

2-7-1: Unilocular (Univesicular):-It is characterized by the presence of 

simply one bladder or a number of fully separate bladders, each with its 

own curdle (Nakao, 2013). 

2-7-2: Multilocularis: - Each space is made up of a series of small voids 

or cavities that are separated from one another or filled with connective 

tissue.It is a jelly-like matrix that is usually sterile but may include 

protoscolices on occasion (Chin, 2001).The germinal and laminated 
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layers are underdeveloped, and the fibrous capsule is absent (Samad and 

Mohsen, 2014).  

 

2-7-3: Alveolar: - It is characterized by a malignant type of growth made 

up of a series of proliferating vesicles embedded in a dense fibrous 

stroma. In the vesicles, the hydatid fluid is replaced by a jelly-like mass 

in older cysts, and there are few protoscolices (Barnouti, 1985). 

  

2-7-4: Osseous Cyst: - bony bag does not take a form spherically to the 

presence of tissue bone as it extends to the bone length and a shape is an 

irregular containing little liquid so be small and solid attacks the bone 

marrow, leading to bone necrosis and break (Song et al., 2007). 

2-8: Protoscolices 

Protoscolices are protoscolices for each proboscis and sucker but are 

self-contained and originate from the internal surfaces of the germinal 

layer of the brood capsule (Schantz et al., 2006; Thompson, 2017). A 

single hydatid cyst can produce millions of protoscolices according to 

Cox (2004). The protoscolices go through the following stages in their 

evolution to mature (Galindo et al., 2002). 

At the first phase, the cellular buds that produce protoscolices are 

formed by the affinity of cells in the germinal layer. The buds grow 

longer and the number of cells in the base of the buds decreases. 

Trenches form as elongated buds that divide the anterior, which will 

become the future scolex and the caudal which will eventually become 

the body. Hooks will be the first structures to emerge from the growing 

protoscolices' apical area. The front of the forming protoscolices which 
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subsequently evolve into suckers may be seen with circular projections 

and reduced in the more advanced stages. 

Then, at the center of the circle created by the hooks, a conical 

structure representing the Proboscis emerges, the body region grows 

larger, and the neck space between the scolex and the body clears. The 

protoscolices are linked to the germinal layer by a thin Stalk throughout 

their development, after full differentiation, the protoscolices are 

detached for the germinal layer and it float freely in the fluid for hydatid 

cyst. 

 

 

 Figure (2 - 3): Structure of Hydatid Cyst (Gockel-Blessing, 2013)   
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Figure (2-4): Structure of Hydatid Cyst (Thompson and McManus, 

2002).  

 

2-9: Pathogenicity and Epidemiology 

Cystic Echinococcosis (CE) is spread largely due to the presence of a 

significant number of stray dogs. They were infrequently vaccinated, had 

easy access to contaminated offal at slaughterhouses, and received 

inadequate or unsuitable anthelmintic therapy (Khan, 2020). 

Humans can be infected after inadvertently consuming eggs from 

domestic dogs, which are transmitted to humans through polluted water, 

vegetables, and fruits. This can happen if human eats raw veggies or 

other foods that have been contaminated with dog faces. While searching 

for pet dogs, fingers infected with eggs may take them to the mouth 

(Thompson, 2017).Karyakarte and Damle (2008) explain that Childhood 
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is the most prevalent time for infection because they are more likely to 

have intimate contact with pet dogs.   

In Iraq, Hydatidosis is caused by the helminths E.granulosus and 

E.multicularis, which are hyperendemic. It is one of the most dangerous 

helminth infections with a substantial socio-economic impact because it 

affects both humans and livestock, and the cost has been estimated to be 

millions of dollars (Saida, 2011). According to the findings of a prior 

study, CE infected 60% of the patients, with the livers being the mostly 

afflicted organ (57.8%), the lung (26.4%) (Shafiei et al., 2018). 

Galeh et al. (2018) and Wen et al. (2019) have found that the incidence 

rates of CE in endemic locations in Central Asia, South America the and 

Mediterranean countries have been reported to range from (1-200) per 

100,000 people, with a low fatality rate (2-4%). 

The epidemiologic studies and surveillance of control programs, 

determine that the infection rate in dogs is valuable for assessing the 

dynamics of transmission and the risk of infection. In the past, infection 

in dogs was determined by looking for worms in intestinal washes after 

death or after arecoline purgation (WHO, 1981; Mehmood et al., 2022). 

Certain endemic locations, preventative activities such as hygiene 

education, control and surveillance in slaughterhouses, farms and dog-

sheep-human interactions were planned, several methods for preventing 

hydatid cysts include disposing of all dogs that may have eaten uncooked 

sheep or internal organs, setting out of dead and infected animals, control 

of stray dogs and personal hygiene hand washing after use or playing 

with dogs. The control was essentially dependent on a community area or 

county (Craig et al., 2017). 
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2-10: Clinical Signs of Hydatidosis 

Hydatid disease is characterized by asymptomatic cysts that are 

developed slowly and adversely in the liver, lungs, spleen, brain, bone 

marrow, and occasionally other organs (Budke et al., 2013; Hajizadeh et 

al., 2013; Casulli, 2020).    

Clinical indications are determined by the parasite's location and size 

(David and Petri,2006). In humans, diseases are mostly caused by 

pressure effects induced by growing cysts (obstruction) and 

hypersensitivity to Echinococcus antigen (Paniker, 2007). Hemoptysis, 

Dyspnea, and Hematuria can also occur in the kidney (Paniker, 2013).  

If the cyst ruptures and there are accompanying symptoms such as 

pruritus, urticarial rash, and severe anaphylactic shock, hypersensitivity 

or anaphylactic reactions to worm antigens can ensue (Harvey and Fisher, 

2007). Bronchopneumonia, hepatic disorders leading to a scitis; jaundice; 

heart failure, the protoscolices infiltrate from the cyst and transport to the 

other part of the body and grow their secondary hydatid cyst (Paniker, 

2013).  

The invasion of the metacestode stage in the liver can cause 

parenchymal atrophy and cirrhosis. When alveolar echinococcosis 

spreads to the liver, it forms clusters of tiny gelatinous cysts that resemble 

malignant neoplasia (Taylor et al., 2007). Infection in the definitive hosts 

is frequently asymptomatic and subclinical (Zajac and Conboy, 2006). 

The liver is inflamed and sensitive when palpated with abscesses, as well 

as stomach nausea, vomiting, and pain, like a rise hepatic blood pressure 

and the lower vena cava cavity. The bile ducts have also developed 

fibrosis, and the hydatid cyst exerts a lot of tension on the diaphragm 

(Brunetti, 2015). 
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2-11: Diagnosis 

Echinococcosis cysts are normally asymptomatic until they grow large 

enough to cause damage to nearby tissues and organs. The clinical signs 

are similar to those of a mass lesion (Eckert et al., 2001; Hansh et al., 

2016). 

Ultrasonography, CT scanning, and magnetic resonance imaging (MR 

imaging) are all common imaging procedures. Ultrasonography is the 

most popular imaging method for detecting hydatid lesions and 

determining the number and size of hydatid cysts in practically all 

anatomical locations (Brunetti et al., 2018).  

Many serological procedures are employed in diagnosis, including the 

Complement Fixation Test, Indirect Hemagglutination Test, Latex 

Agglutination Test, Western Blot, and others. The presence of 

Protoscolices suggests that the cyst is active (Pawowski et al., 2001). 

Even during the postmortem, the majority of cases are observed and 

confirmed. Imaging studies, cyst fluid examinations, and serologic tests 

are used to make a diagnosis immunodiagnostic test (Beers, 2006). 

In the identification of Hydatidosis, contemporary techniques 

polymerase chain reaction, for example (PCR) with high sensitivity and 

sequencing of DNA specificity are used (Ghosh, 2013). 

A biopsy can be utilized to diagnose Echinococcus, although 

ultrasonographic controlled tiny needle penetration for cyst fluid 

aspiration can result in cyst collapse or leaking (Sbihi et al., 2001).  

The presence of adult Echinococcus spp. cestodes in the feces or small 

intestine, or the identification of particular coproantigens or copro DNA, 

are required for the diagnosis of Echinococcosis in dogs and other 

carnivores (OIE, 2008).  
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2-12: Treatment 

2-12-1: Surgical Treatment 

Where cysts are accessible, surgical excision is the best treatment 

option in humans, but recurrence following surgery is common 

(Paniker, 2007). Iraq (where the current study was conducted) is regarded 

as one of the countries that is plagued by the endemic sickness, in most 

circumstances, the most effective treatment for that disease is surgery, 

which can be challenging in some cases when cysts have spread to many 

organs or established in dangerous places (Norouzi et al., 2020). 

Unless the larval mass as a whole can be removed, surgery is 

recommended if it is possible, which is determined by the size, location, 

and symptoms of the lesion, Albendazole has been shown to slow the 

progression of inoperable lesions. In a few cases, liver transplantation has 

saved their lives (Paniker, 2007). 

2-12-2: Chemotherapy 

As a result of the failure of some surgical removals in some cysts 

located in places that are difficult for the surgeon to deal with or reach, 

some researchers resorted to finding other treatment alternatives for this 

disease, including the use of the treatments below (Moro and Cantey, 

2018).  

Methyl-5-(6)- bropylthiobenzimidazole –2- carbamate, is one of the 

preferred treatments in the treatment of hydatid cyst disease, which works 

to break down the generative layer, shrink it and decay, as well as the 

disappearance of the daughter cysts inside the cyst (Yarsan et al., 2003). 

The use of the treatment for people with this disease showed 

improvement when continued use and the disappearance of the cysts, 

leaving the affected tissue naturally, but it may cause simple poisoning in 

the liver and the lack of white blood cells, and give a dose of 10 mg/kg 
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daily divided into a treatment arrangement for 28 days, or the order is 

repeated several times with rest periods of not less than 14 days (Adas et 

al., 2009). 

 Albendazole, an oral anthelmintic with a broad spectrum of action, is 

the treatment of choice for hydatid illness (Adas et al., 2009). 

Albendazole 400 mg orally daily for (1-6) months (7.5 mg/kg) cures 

30%–90% of individuals with E.granulosus and can be used to inhibit 

growth in inoperable cases, if cyst contents spill, albendazole is 

frequently given before surgery to prevent metastatic infections (Beers et 

al., 2006).  

Albendazole was used to treat a patient with hydatid cysts in the lung, 

heart, liver, and spleen. After therapy, a cyst in the heart was entirely 

removed, and the size of the liver cyst decreased. However, the number 

and size of lung hydatid cysts did not be improved (Eser et al., 2013).    

Pensel et al. (2014) investigated the effects of albendazole and 

poloxamer 188 on protoscolices survivability. Both medications, when 

used together, slowed the progression of hydatid cysts in vitro. 

Treatments with mebendazole, albendazole, and praziquantel are 

effective (Taylor et al., 2007).  

Ivermectin and other treatments can be used successfully in the 

treatment of dermatophytosis in cattle generated by immunopotentiation 

due to an increase in total white blood cells (lymphocytes) after 

ivermectin injection, according to a study by (Ghassan and Amjad, 2015).  

In vitro combined therapy with flubendazole and ivermectin had a 

significant effect on Echinococcus granulosus protoscolices and 

metacestodes (Elissonodo et al., 2009). 
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2-13: Medicinal Plants 

Medicinal plant extracts have been used to treat many diseases, 

including hydatid cysts, medicines herbals generally are used due to their 

low cost, availability, acceptability, and assessed to be more harmless 

than synthetic medicines (Ozioma and Chinwe, 2019), Moreover those 

plants produce secondary compounds for treatment like phenolic, 

alkaloid, and terpene compounds (Wickzkowski et al., 2012).  

Because some plants contain important components that induce specific 

reactions that aid in the treatment illness of humans, they are known as 

medicinal plants (Kumar et al., 2015). These plants are employed because 

their chemicals have antibacterial activity, and these compounds are 

produced by the plant's secondary metabolism (Bakht et al., 2011). 

Fruit and vegetable purees have therapeutic capabilities not only 

because of their sensory qualities, but also because of physiologically 

active substances including vitamins, minerals, and antioxidants that are 

beneficial to one's health (Vasudha and Mishra, 2013). 

Raoof et al. (2009) studied the impact of Dendrosicyos socotrana and 

Jatropha unicostate plant leaves alcohol extracts, finding that the 

D.socotrana plant killed protoscolices in vitro for fifteen days at a dosage 

of 5000 kg/ml. According to the study, the alcoholic extract of the 

J.unicostata plant, as well as the dose, were shown to have a clear effect 

in lowering the number of secondary hydatid cysts and their weights, and 

this extract had a comparable effect on the pharmaceutical albendazole. 

The second extract of the D.succotrana plant had a weak impact on 

lowering the quantity and weight of subsequent hydatid cysts.  

In the experiment conducted on rats infected with live primary 

protoscolices and treated after six months with the extract of Propolis at a 
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concentration of 50, 100 and 150 mg/ kg of body weight, it was found 

that this substance at a concentration of 150 mg/kg led to a reduction in 

the weights and numbers of secondary hydatid cyst compared to 

untreated control (Kismet et al., 2008  ( . 

      The protoscolices were collected from hydatid cysts from sheep 

livers infected, the suspension of these protoscolices was added to the 

different concentrations of the boiled aqueous extract of Aloe vera at 

concentrations (2.5, 5, 10) mg/ml and cold aqueous extracts of Aloe vera 

at concentrations (2.5, 5, 10) mg/ml, for different periods of time (0, 1, 

24, 48, 72, 96, 120) hours, and the viability of these protoscolices was 

measured using eosin aqueous dye (0.1%). The results showed that the 

percentage of viability of the protoscolices was 92.73%, and the 

percentage of viability of the protoscolices ranged 68, and the results 

showed that the boiled aqueous extract of Aloe vera at concentration 10 

mg/ml more succeded to killing protoscolices initial, after five days the 

viability of the protoscolices was 60.9-68%, it eliminated the viability of 

the protoscolices after one day from the start of the experiment (Al-

Khalidi and Al-Hamairy, 2016). 

2-13-1: Hibiscus sabdariffa L.  

The classification of Hibiscus sabdariffa L. is done cited by 

 Acevedo-Rodríguez and Strong (2007) as follows: 

Kingdom: - Plantae – Plantes, Planta, Vegetal, plants  

   Subkingdom: - Viridiplantae – green plants  

      Infrakingdom: - Streptophyta – land plants  

        Super division: - Embryophyta  

          Division: - Tracheophyta – vascular plants, tracheophytes  

             Subdivision: - Spermatophytina – spermatophytes, seed plants,  

                Class: - Magnoliopsida  
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                   Superorder: - Rosanae  

                       Order: - Malvales  

                          Family: - Malvaceae – mallows, mauves  

                            Genus: - Hibiscus L. – rosemallow  

                               Species: - Hibiscus sabdariffa L. – roselle  

 

Hibiscus sabdariffa (Roselle) is a 2–2.5m tall annual or perennial herb 

or woody-based subshrub with a woody base belonging to the Malvaceae 

family. The leaves are 8–15 cm long and deeply 3-5 palmately lobed on 

the smooth, and cylindrical red stems alternately (Mohamed et al., 2007).  

The flowers are 8–10 cm in diameter, white to pale yellow with a dark 

red mark at the base of each petal, and have a strong meaty calyx at the 

base, 1–2 cm broad, growing to 3–3.5 cm, as the fruit matures, fleshy and 

bright red. It takes around six months for it to reach full maturity, Roselle 

is planted at the start of the rainy season, around mid-April, and harvested 

for the calyces of the fruits around three weeks before flowering begins 

(Naim and Ahmed, 2010). 

Ali-Bradeldin et al. (2005) stated that roselle is a rich source of 

vitamins, minerals, and other active components such as phytosterols, 

organic acids, and polyphenols, many of which have antibacterial 

properties.  

The commercially significant portion of the plant is the calyx (sepals) 

that surrounds the fruit (capsules). Chen et al. (2013) the whole plant can 

be consumed as a beverage, or the dried calyces can be soaked in water to 

make a colorful cold drink, or they can be boiled in water and consumed 

hot. It also has medicinal benefits.  

https://www.plantbreedbio.org/journal/view.html?doi=10.9787/PBB.2020.8.1.1#B3
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Olaleye (2007) investigated the phytochemical components and 

cytotoxicity of the aqueous methanolic extract of Roselle (Hibiscus 

sabdariffa) and discovered cardiac glycosides, flavonoids, saponins, and 

alkaloids in the extract.  

 Fullerton et al.(2011) stated that the findings support that used of 

these plants in traditional medicine for diseases such as cancer, bilious 

conditions, abscesses, and coughs, also point to the possibility of isolating 

anticancer and antibacterial agent while Fullerton tested antimicrobial 

activity of Salmonella enterica, Escherichia coli, and Listeria 

monocytogenes isolates from food, veterinary, and  clinical sample . 

In India, the traditional Chinese medical system, the medicinal plants 

are gaining appeal a natural antibacterial agent. In folk medicine, the 

Roselle and Linne (Malvaceae) have been used as diuretic, a mild 

laxative, and treatments for heart and nerves disease (Puro et al., 2014). 

These plants are highly rich in vital minerals and nutrients such as 

alkaloids, tannins, saponins, glycosides, phenols, and flavonoids in their 

extract (Okereke et al., 2015). 

Elowni et al. (2020) looked into the possibility of using an aqueous 

extract of plant calyces to test the viability of PSCs using plant pigment 

uptake/exclusion as a criterion because the extract can be employed as an 

objectively quantified low-cost assay for assessing the viability of PSCs 

from hydatid cysts comparable to that of eosin. 

2-13-2: Beta vulgaris L. 

Beta vulgaris is classified according to (ITIS, 2022) as:  

Kingdom: Plantae – Plantes, Planta, Vegetal, plant  

   Subkingdom: Viridiplantae – green plants    

      Infrakingdom: Streptophyta – land plants      
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         Super division: Embryophyta     

            Division: Tracheophyta – vascular plants, tracheophytes    

                Subdivision: Spermatophytina – spermatophytes, seed plants  

                     Class:  Magnoliopsida     

                        Superorder: Caryophyllanae     

                           Order: Caryophyllales     

                               Family: Amaranthaceae-pigweed, amaranthes  

                                  Genus: Beta L. – beet    

                                     Species: Beta vulgaris L.  

 

 (Beta vulgaris ssp. vulgaris L.) red beetroot is a herbaceous biennial 

(the flowering in second year for growth) or, occasionally, perennial 

plants that grow to a height of 120 cm (200 cm in second year), However, 

most cultivate variants are tow year. Cultivated varieties have dark red, 

white, or yellow roots that are moderately to strongly colored severely 

swollening and fleshy, but the wild subspecies' roots are brown, fibrous, 

and occasionally swollen and woody (Chhikara et al., 2019). 

The Plants in the Beta genus are thought to have originated in North 

Africa and spread over Europe, Asia, and the Americas via the 

Mediterranean Sea route (Neelwarne and Halagur, 2013). 

Beetroot is distinguished by the presence of a functional component 

called betalain pigment, which can minimize the detrimental effects of 

free radicals produced during the oxidation process in cells (Niari et al., 

2012). Betacyanins have an anti-inflammatory action as well as the 

ability to inhibit radical scavenging activities, in cervical, ovarian, and 

bladder cancer cells (Pedreno and Escribano, 2000). hepatoprotective 

(Olumese and Oboh, 2018), inorganic nitrate (Clifford et al., 2015), 

cardiovascular health protector other benefits mentioned by (Kale et al., 

2018), and suppression of lipid peroxidation and chemopreventative 

effects (Babarykin et al., 2019). 
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The bioactive components in red beet are abundant, it high 

concentration of physiologically actives chemicals, betalain, inorganic 

nitrates, and others polyphenol, and folate since the tuberous root 

contains nutrients and vitamins (Sing and Sing Hathan, 2014; Babarykin 

et al., 2019). Sugar beets (Beta vulgaris saccharifera), fodder beets (Beta 

vulgaris crassa), leaf beets (Beta vulgaris cicla), and garden beets (Beta 

vulgaris rubra) are among the cultivated beets (Lewellen et al., 2009). 

 

2-13-3: Brassica oleracea L. 

A classify of Brassica oleracea L. according to (Dias et al., 1993) as:  

   Kingdom: Planata 

        Division: Magnoliophyta 

              Class: Magnoliopsida 

                      Order: Brassicales 

                   Family: Brassicaceae or Cruciferae 

                        Genus: Brassica 

                              Species: olearacea L.                      

 

Cabbage (Brassica oleracea L. var. capitata) is one of most significant 

the crop plant of Brassica oleracea L. species, that belong to the 

Cruciferae family which has a long history in Iraq (Faltusová et al., 

2011). It is a blooming herbaceous, biennial, dicotyledonous plant with a 

distinctive compacts crown of leaves, white heads cabbages (B. oleracea 

var. capitata sub. var. alba) and red heads cabbages (B. oleracea var. 

capitata sub. var. rubra) are two kinds of the cabbage (Faltusová et al., 

2011).  

Red cabbages (Brassica oleracea) is a type of the cabbage that 

originated in Southwestern Europe and the Mediterranean region. It is 

currently grown all over the world (Arapitsas and Turner, 2008). It is a 

herbaceous flowering plant with pressed leaves in the shape of a head, 
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The origin of the word (cabbage) is derived from the French word 

caboche, and the meaning of the head for the name of the genus Brassica, 

is derived from the Latin word Brassicaceae, which includes about (300) 

genera and about (3000) species of plants spread all over the world 

(Sharma et al.,2022), which also includes broccoli, cauliflower, and kale. 

The size, shape, and color of the leaves, as well as the texture of the head, 

differ significantly amongst cultivated cabbage kinds (Singh et al., 2006). 

Sarikamiş et al. (2009) state that cabbage eating has a positive impact 

on human health, and it is linked to the secondary metabolites termed 

glucosinolates it is recognized to have anticarcinogenic characteristics for 

eighteen cabbage cultivars, discovered variations phytochemicals rich in 

antioxidants (ascorbic acid, lutein, -carotene, tocopherol, and phenolics) 

(Singh et al., 2006).  

Cabbage is often used in traditional medicine to treat symptoms related 

to gastrointestinal diseases (gastritis, peptic and duodenal ulcers, irritable 

bowel syndrome) and small cuts and wounds and mastitis due to its 

antioxidant, anti-inflammatory, and antibacterial characteristics (Samec et 

al., 2011; Ramirez et al., 2020). Popular Cabbage contains simple 

phenols, Polyphenols, Phenolic acid, Flavonoids, Hydroxycinnamic acid, 

and Carotenoids (Jahangir et al., 2009; Wickzkowski et al., 2013). 

Also, it contains Carotenoids, Hydroxycinnamic, and Antioxidants are 

found naturally in this product. There are also plenty of vitamins 

including tocopherol (E) and ascorbic acid (Vitamin C). These 

antioxidant compounds protect the human body from oxidative damage 

caused by free radicals, particularly active forms of oxygen, and so help 

to prevent chronic diseases like cardiovascular disease and cancer, and 

this food is high in fiber, minerals, and glucosinolates (Jahangir and 

colleagues, 2009). 
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According to Wu and Prior (2005), red cabbage has a distinct 

anthocyanin pattern with a high concentration of anthocyanins (cyanidin 

glycosides). Numerous studies have confirmed that anthocyanins have 

pro-health functions, acting as an antioxidant, anticancer, antiulcer, 

antitumor, antimutagenic, cardioprotective, vision improvement, 

antidiabetic, antineurode generative, antibacterial, and ocular (Canter et 

al., 2004; Bell, 2006).  

 

2-13-4:  Crocus sativus L. 

The classification of C.sativus is as follows: (Saxena, 2002) 

Division: Spermatophyta 

   Sub-division: Angiospermae 

           Class: Monocotyledonae 

         Sub-class: Liliidae 

           Order: Liliales 

              Family: Iridaceae 

                          Genus: Crocus  

                             Species:  sativus L.  

Saffron (Crocus sativus L.), the dried stigmas, is one of 85 known 

spices in the world belonging to the Iridaceae family which is the most 

expensive. It's also at the top of the list of the most valuable agricultural 

commodities. Saffron is also known as Red Saffron for its use in many 

products, for which reason it is unsurprising that it is called red gold 

(Husaini et al., 2009). Because of their perfume, color, and bitter taste, 

saffron flowers, which have only three stigmas each, are used as a food 

additive (Singh et al., 2010). 

Crocus sativus is a purple or lilac tuber plant that looks like grass. 

Flowers of various colors, a flower stalk is a long, thin stalk that grows 

from a bulb. The flower itself is huge and gorgeous, with a white, slender 

tube.  Leaves are radial and linear, with a dark green upper surface and a 
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pale green lower surface, sometimes still wrapped in a membranous 

sheath fresh for almost the entire winter (Molina et al., 2003). The 

stigma, which is where the saffron comes from has six violet tepals, three 

yellow stamens, and a single pistil on this flower. with three red filaments 

(Gresta, 2007). 

Crocus sativus is a flowering plant that produces saffron. The word 

"saffron" comes from the Arabic word zafaran, which means “yellow" 

(Rios et al., 1996). Saffron is used as an oregano spice, a food colour, 

perfume, dye, and ink. The origin of saffron is said to have originated in 

Iran, India, and China, it has also been successfully grown in other areas, 

such as Europe. (Caballero-Ortega et al., 2007). 

In ancient Egyptian medicine, saffron was used to heal kidney and 

stomach problems, as well as to aid in the delivery of newborns (Lev, 

2002). It is mentioned in both The Bible and ancient literature (Bachrach, 

2012).  

Saffron extract and tincture are used as a food flavoring, digestive, 

appetite suppressant, sedative, diaphoretic, expectorant, and tonic, as well 

as for the treatment of liver and gallbladder disorders, convulsions, 

spasms, toothache, inflammation of the nasal and throat mucosa, bloating, 

insomnia, cognitive disorders, acute postpartum haemorrhage and pain, 

cough, asthma, nausea, urinary tract infections (Kianbakh and Ghazavi, 

2005). In addition to main metabolites, like, minerals, carbohydrates, 

vitamins and fats, Crocin (mono-glycosyl polytene esters), crocetin, and 

crocus sativus L include four primary bioactive components (a natural 

carotenoid dicarboxylic acid precursor of crocin),Picrocrocin (a 

monoterpene glycoside precursor for safranal as well as a byproduct of 

xeaxanthin breakdown) and safranal are two compounds that are related. 

(Melnyk et al., 2010). Crocins, which are extremely water-soluble, are 

widely utilized as a natural food colorant and antioxidant, quenching free 
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radicals and protecting cells and tissues from oxidation (Melnyk et al, 

2010). 

 

 2-14: Nanobiotechnology: 

Nanobiotechnology is a new growing subject of nanoscience that 

combines nanotechnology with biotechnology to generate pioneer 

materials for use in health, medicine, the environment, economics, 

science and technology, and other fields, resulting in a major shift in 

technological development (Palmqvist, 2017). 

Biswas and Dey, (2015) stated that the study, manufacture and 

synthesis of materials with a diameter of less than one millimeter is 

known as nanotechnology. The term "nano" is derived from a Greek word 

that means "dwarf" or "extremely small (Rai et al., 2008). The chemical 

and physical properties from nanomaterials can become substantially 

distinct from others of the same type substance in bigger bulk for, 

Nanoparticles are atom clusters that range in size from 1 to 100 

nanometers. 

Gazit and Mitraki( 2013)explained that the health effects of 

nanotechnology , people's wealth and life will be at least equal to the 

combined effects of microelectronics, "Medical imaging, computer-aided 

engineering, and man-made polymers" are some of the topics covered. 

Nanobiotechnology refers to the use of nanotechnology techniques to 

generate and improve biotechnological processes and products.  

Silver is thought to be a benign and beneficial antimicrobial metal due 

to its non-toxicity to animal cells. Silver nanoparticles, or AgNPs, are the 

metal nanoparticles of interest because of their shape and size, which are 

influenced by optical, magnetic, catalytic (Hassan et al., 2019) and 
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electrical properties (Zhang et al., 2016). Antimicrobials, cosmetics, 

biosensors, composite fibers, superconductors, and electronic components 

are all examples of AgNP applications (Thamilselvi and Radha, 2017).  

Nanomaterials have been used in a variety of fields, including 

semiconductors. (Tahir et al., 2020), biomaterials (Kang et al., 2020), 

medical treatment (Devi, 2019), treatment delivery (Anoop et al.2020), 

and cancer treatment (Korkmaz et al., 2020). 

 

2-14-1: Synthesis of the Silver Nanoparticles 

In general, the silver nanoparticles were made using many techniques: 

Chemical, Biological, and Physical methods. Vanaraj et al. (2017) stated 

that physical and chemical synthesis processes have the drawbacks of 

being very expensive, the energy-intensive, and high toxic for 

environment, as well as being unsuitable for biological applications due 

to the usage of poisonous and hazardous compounds that are responsible 

for a variety of biological dangers. It also reduces the need for high-

temperature, high-pressure, high-energy, and harmful chemicals.  

Zuas et al. (2014) state that biosynthesis processes have the advantages 

of being cost-effective and environmentally friendly, capping and 

stabilizing are found in plant or microbial cultures and are hence 

harmless.  

Silver nanoparticles can be generated by biological processes 

(biosynthesis) using microbial or extract methods. from plants. Synthesis 

of silver nanoparticles by (microorganisms, bacteria, fungi, plants) (Gazit 

and Mitraki, 2013).  

Currently, the synthesis of nanoparticles from plant extracts has been 

used as a low-cost, environmentally friendly, non-toxic and cost-effective 

method for making nanoparticles of various shapes, sizes and shapes for 
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testing hydatid cysts (Mohanpuria et al., 2008), such as the study of Salih 

et al. (2020) when they used three distinct plant extracts taken from Piper 

nigrum, Ziziphus Spina-Christi, and Eucalyptus globulus leaves to speed 

up AgNP biosynthesis. In addition, the scolicidal activity against 

Echinococcus granulosus is being investigated. 

 

2-14-2: Characterization of Silver Nanoparticles 

2-14-2-1: Color Change  

The color reaction mixture change is documented through visual 

observation. The changing color is pointed to the synthesis of silver 

nanoparticles (Korbekandi et al., 2013; Benakashani et al., 2016).  

 

2-14-2-2: UV-Visible Spectral Analysis  

The UV-Visible and characterization absorption spectra of AgNPs are 

key attributes, and it is proved to be a good technique for characterization 

of AgNP formation and growth. The disparity in spectra can be explained 

by the quantity of particles in the solution and their size distribution 

(Zhou and Wang, 2012).      

 

2-14-2-3: Scanning Electron Microscopy (SEM)  

Scanning electron microscopy (SEM) gives topographical and 

elemental information on NPs at relevant magnifications and with a 

virtually infinite depth of field, the elemental composition of NPs, grain 

size, surface roughness, porosity, size distributions, homogeneity, 

intermetallic distribution, and diffusion can all be evaluated using SEM 

(Palmqvist, 2017). 
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2-14-2-4:  Energy-dispersive X-ray spectroscopy (EDXS)  

Surface analysis and elemental characterization of a sample are 

investigated using energy dispersive spectroscopy. The examination of 

the released X-rays of various energy from the sample when an electron 

beam contacts its constituents is the basic premise. The amount and 

composition of metal nanoparticles may be easily determined by looking 

at the sample's surface (Rades et al., 2014). 

 

2-14-2-5:  Fourier Transforms Infrared Spectroscopy (FTIR)  

FTIR is one of the techniquesthat is used in nanomaterials 

characterization. FTIR determines heterogeneous nature and surface 

activity by collecting data from absorption and reflection spectra at 

certain lambdas. FTIR technique is used to explore the vibrational 

structures of materials (Chen et al., 2015). Nanoparticle sizes and 

crystalline structure can also be determined using FTIR (Kumar and 

Kumbhat, 2016).  

2-14-2-6:X-Ray Diffraction (XRD) 

X-ray diffraction is a widely used and extremely effective non-

destructive characterization technique for studying the physical 

characteristics, crystallographic structure, and chemical composition of 

materials, as well as defect structure, grain size, and strain (Sharma et al., 

2012). Aside from amorphous materials like polymers, it's also used to 

figure out atomic configurations and thickness of thin films (Sharma et 

al., 2012; Castillo-Michel et al., 2017).  
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2-15: Polymerase Chain Reaction (PCR) 

In vitro, the polymerase chain reaction (PCR) is a method used in 

molecular biology and genetics to amplify and multiply one or a few 

copies of DNA to make thousands to millions of copies of DNA 

sequences (Newton and Graham, 1997). 

In medical and biological research laboratories, it has a variety of 

important applications, including the detection of genetic mutations and 

in the fields of forensic medicine and crime investigation, the 

identification of a specific gene not only for humans but also for bacteria 

and viruses, the detection of genes that play a role in some illnesses, such 

as cancer, and the diagnosis of several diseases and opportunistic 

infections (Joshi and Deshpand, 2010; Garibyan and Avashia, 2013; 

Mehmood et al., 2020). 

Ten genotypes, G1-G10, have been found around the world based on 

nucleotide sequence analysis of the mitochondrial cytochrome oxidizes 

subunit 1 (Cox1), dehydrogenase subunit 1 (Nad1), and internal 

stranscribed spacer 1 (ITS1) genes. Sánchez et al. (2010) related these 

genotypes to a variety of intermediate hosts, including sheep, pigs, cattle, 

horses, camels, and goats. Various genetic diversity investigations 

discovered that E. granulosus had 10 strains, which were located in 

various parts of the world (Hammad et al., 2018). Cao et al. (2020) 

evaluated Echinococcus genotypes in patients with hydatidosis in 

Qinghai Province utilizing cytochrome c oxidase subunit partial 

sequencing one (Cox1) with NADH dehydrogenase - 1 (Nad1) genes. 

The goal of the work of Hama et al., (2014) was to use polymerase 

chain reaction (PCR) and a specific sheep strain (G1) primer to identify 

sheep strains from intermediary hosts, including humans, and to detect 
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genetic diversity by sequencing, However, the species status of genotypes 

G6, G7, G8, and G10 of E.granulosus is unknown (Romig et al., 2017). 

Human cases with the G9 genotype, first discovered in 1997, are now 

regarded to have the G7 genotype (Cucher et al., 2016). Camels are also 

important in the epidemiology of E.intermedius (G6), a disease that can 

be transferred to humans (Thompson, 2008). The sheep strain of 

E.granulosus (G1 genotype) is the most common and prone to infect 

humans (WHO, 2001). 

The most prevalent strain is sheep strain (G1), which is mainly 

responsible for human Echinococcosis; nevertheless, various other 

genotypes like G2, G3, G4, G5, and G6 have been discovered in humans. 

The first step in efficient CE management and limiting infection is 

molecular identification and strain determination (Hama et al., 2013). 

Amplification of the ribosomal DNA internal transcribed spacer ITS 

(ITS-1 and ITS-2) regions, followed by genomic DNA extraction from 

hydatid cysts, were also used to identify the parasite morphologically and 

molecularly. Camels and cattle may play a role in the zoonotic parasite's 

transmission cycle, according to morphological and genetic studies 

(Gareh et al., 2021). 

Abdul Kadhim (2020) used PCR to molecularly identify common 

strains of Echinococcus granulosus, study the gene sequences of the 

strains and draw the phylogenetic tree and then  compare them to strains 

identified using NCBI-BLAST to discover the most prevalent strains in 

humans provinces of the Euphrates , using 14 samples from Echinococcus 

granulosus hydatid cyst from livers and lungs gene Internal transcribed 

spacer 1 of gene 18S rRNA DNA sequencing (ITS1) with  molecular 

weights of 579 bp was targeted after the product was amplified by PCR. 
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Seven samples were found to be positive, while the remaining seven were 

found to be negative. 

PCR test primers were used to determine the sex of the aquatic cyst 

worm and its genotypes in the germ of hydatid cysts samples of animal or 

human origin based on Internal transcribed spacer 1 of gene 18S rRNA 

DNA sequencing (ITS1), which had been amplified using the PCR 

technique (Nikmanesh et al., 2014). 

A biologically developed pattern of strain variation is used to classify 

them. The mitochondrial DNA (mtDNA) genes coding for cytochrome c 

oxidase I (cox1) and small subunit ribosomal RNA (ssRNA) were 

directly sequenced in 47 hydatid cyst specimens collected from 

slaughterhouses from patients, as well as domestic the intermediate hosts 

such as sheep, cattle, goats and the buffalo to detect the molecular 

analysis in E. granulosus, strains circulating in two northern Iraqi cities 

(Kirkuk and Sulaimania). The sheep strain (G1) had a high prevalence, 

the buffalo strain (G3) had an isolated discovery, and cox1 and rrnS had 

seven and three distinct micro variants, respectively (Hammad et al., 

2018).  

In the Misan regions in southern Iraq, Al-Quzweeni (2019) undertook 

phenotypic and molecular research on E. granulosus. The first molecular 

diagnosis of E. granulosus infections in humans and other farm animals 

was performed in Misan province utilizing the technique of multi-

polymerase chain interaction of the Cox1 and Nad1 genes.  

The findings of another study on people from Iraq's Kurdistan region 

to determine the features, location, cyst stage, and species/genotypes of 

Echinococcus granulosus after surgical removal of 64 echinococcal cysts 

from 62 patients revealed that the liver was the most common anatomical 
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site of CE.  Molecular studies of the mitochondrial NAD5 gene revealed 

that 59 of the 62 samples were G1 or G3 genotypes (Issa et al., 2022). 
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3-1: Materials 

3-1-1: Equipment and Tools 

Table 3-1: The Devices or Equipment used in the current study with the name of 

the manufacture and origin country 

Company and origin Equipment Name No. 

Binder (USA) Autoclave 1. 

Xiaomi (China) Camera 2. 

Fanem (Saupaulo- Brazil) Centrifuge 3. 

Liebherr (Germany) Deep Freezer 4. 

Nikon (Japan) Digital camera 5. 

Silver crest (Germany) Electric blender 6. 

Memmert (Germany) Electric oven 7. 

Metter (Switzerland) Electronic balance sensitive 8. 

Bioneer (Korea) Exispin centrifuge 9. 

Kiriazi (Egypt) Fridge 10. 

Lab net (USA) Gel electrophoresis 11. 

Eppendorf (Germany) High-Speed Cold centrifuge 12. 

Mammert (Germany) Incubator 13. 

Snitch Xsz-N107 (Malaysia Light microscope 14. 

Bio Rad (USA) Thermo cycler PCR 15. 

ATTA (south Korea) UV Transilluminator 16. 

Bioneer (south Korea) Vortex 17. 

Jona lab (south Korea) Water Bath 18. 
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3-1-2: Tools and instruments  

Table 3-2: Laboratory tools used in the current study with the name of the 

manufacturer and origin country 

Company and origin  Tools name  No.  

Samco stainless (England)  Anatomy sets  1. 

Lab (Germany) Beaker  2. 

Afco-Dispo (Jordan)  Centrifuge tubes  3. 

Aslanli (Turkey) Cotton  4. 

Broche (Malaysia)  Masks  5. 

Pioneer (South Korea)  Eppendorf tube  6. 

CYAN (Belgium)  Micropipettes (different sizes)  7. 

Broche (Turkey)  Gloves  8. 

Lab (Germany)  Class Cylinder Graduated  9. 

C.S.M.D (China)  Slides  10. 

C.S.M.D (China)  Slide covers  11. 

Afco-Dispo (Jordan)  Tube Plain  12. 

Co-Ltd (China)  Washing bottle  13. 

C.S.M.D.CO (China)  Syringes  14. 

3-1-3: Chemicals  

Table 3-3: Laboratory tools used in the current study with the name of the 

manufacturer and origin country  

Company and origin  Material name  No.  

BDH (England)  Absolute Ethanol (99%) 1. 

BioBasic (Canada)  Agarose  2. 

BioBasic (Canada)  Ethidium Bromide  3. 

BioBasic (Canada) TBE buffer  4. 

BioBasic (Canada) Free nuclease water  5. 

BioBasic (Canada) DNA Marker ladder  6. 
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3-1-4: The kits that used in the present study  

Table 3-4: The Kit that Used in the present study with the name of the 

manufacturer and country of origin 

Company and origin   DNA Extraction Kit \Favrogen 

BioBasic (Canada) DNA Marker Ladder  

South Korea 

RBC Lysis Buffer 

buffer FATG 

FABG Buffer 

W1 Buffer 

Wash Buffer(concentrate) 

Elution Buffer 

FABG mini-column 

Collection Tube 

 

Table 3-5: Components of Master Mix that was used in this study. 

Company and origin  Maxime PCR PreMix  

Intron (south Korea)  

 

Taq DNA polymerase  

dNTPs (dATP, dCTP, dGTP, dTTP)  

MgCl2, KCl, Tris-HCl pH 9.0  

Tracking dye  
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3-1-5: The Primers 

PCR primers were used in the current study for detecting and 

genotyping of E.granulosus based on Gareh (2021) (ITS1-BD1Forward 

4S reverse, ITS2−3S- forward A28 - reverse) genes that amplification by 

using the PCR technique. provided by (South Korea) in the following 

table:  

Table 3-6: Primers that were used in this study. 

Amplicon Sequence Primers 

1,100 bp 

5′GTCGTAACAAGGTTTCCGTA-3′ F ITS1-BD1 

Forward 

4S (reverse) 

5′TCTAGATGCGTTCGAATGTCGATG-3′ R 

750 bp 

5′GGTACCGGTGGATCACTCGGCTCG3′ F ITS2−3S- 

forward 

A28 – reverse 

5′GGGATCCTGGTTAGTTTCTTTTCCTC

CGC-3′ 

R 

 

3-2: Preparation of chemical solution 

3-2-1: Kreb Ringers Solution  

This solution is considered one of the finest for maintaining protoscolices 

alive outside the hydatid cysts (Al-Rubaiey,1999). 

Table 3-7: Materials used in preparing kreb ringer solution depend on Routunno 

et al. (1974). 

Weight Materials No. 

0.157 gm KCL 1. 

0.481 gm NaCL2 2. 

0.0137 gm CaCL2 3. 

0.28 gm NaHCO3 4. 
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0.097 gm NaH2PO4 5. 

0.490 gm NaHPO4 6. 

0.072 gm MgSO4 7. 

 

The ingredients’ chemical compounds were progressively 100 mL pure 

water, dissolved and the volume was increased to one liter. The solution 

was then autoclaved for 15 minutes at 121°C and 15 pounds per inch2 

pressure. It was then maintained in the refrigerator at 4°C, using a sterile 

kreb ringer distillation solution with a 4:1 hydatid cysts fluid ratio as a 

culture media to maintain protoscolices and then measuring their 

viability.  

 

3-2-2: Water Eosin Stain (0.1%)            

According to Smyth and Barret (1980), this dye is made by dissolving 

0.1 gm of dye powder in 10 ml of distilled water and storing it in a 

refrigerator at 4 C°. The viability of the protoscolices was determined 

using this dye. Because the dye does not pass through alive protoscolices' 

with their membranes whereas the dead protoscolices take the dye 

because their membrane lacks the permeability for any materials, the 

protoscolices that are stained green are alive in accordance with the 

viability calculation formula.                                                                         

Viability (%) = The rate of live protoscolices/ the total number of 

protoscolices (alive + dead) ×100    (Smyth, 1985).  
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3-2-3: Preparation of Phosphate Buffer Saline (PBS) pH=7.2  

Phosphate Buffer Saline (PBS) was prepared according to Dacie and 

Lewis (1991) as shown in Table (3-8). 

                                                  

Table 3-8: The Materials Used in Preparing Phosphate Buffer Saline: -       

Weight Materials No. 

0.2 gm Potassium Hydrogen Phosphate    1. 

0.8 gm     Sodium Chloride                           2. 

0.2 gm Potassium Chloride                       3. 

1.15 gm Disodium Hydrogen Phosphate    4. 

80 ml Distilled water 5. 

 

3-2-4: Preparation of Formalin (% 10) depend on (Suvarna et al., 

2013) to Prepare the Formalin. 

            Table 3-9: Component of Preparation of Formalin 

No. Materials Weight 

1. Formalin (%40-37) 100 ml            

2. Sodium Phosphate dibasic  6.5gm.           

3. Distilled water 900 ml            

4. Sodium Phosphate monobasic     4 gm 

 

3-3-1-: Collection samples of hydatid cysts from the human: 

The samples of human were collected of Al-Qadisiyah province, Al- 

Najaf's general and private, as well as hospitals of Babylon and Baghdad 

as shown in (Figure 3-1).  

The hydatid cyst samples were taken from infected humans preserved 

in formalin solution who had previously been diagnosed by ultrasound 

(sonar) or CT scan and had undergone surgical procedures. Those 
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samples were promptly relocated to the College of Sciences for Women's 

advanced parasitology laboratory / University of Babylon by the 

designated container (Barzanji et al., 2019; Issa et al., 2022). 

3-3-2: Collection Samples of a Hydatid Cyst from Animals: 

Samples of hydatid cysts were collected from infected organs of sheep 

slaughtered at slaughterhouses in Babylon and Al-Najaf provinces. The 

samples were packed in sealed and labelled polyethylene bags and sent to 

the laboratory for advanced parasitology in the College of Sciences for 

Women's (Figure 3-2). 

 The protoscolices were collected and stored in a conservative medium 

Kreb Ringers solution for the current experiment. The viability of the 

protoscolices were assessed using the eosin stain (1%) approach (Smyth, 

1985).  

3-3-3: Preparation of Protoscolices  

To avoid contamination with host tissue, the cysts were rinsed many 

times with sterile phosphate buffer saline and extensively cleaned with 

70% alcohol. The cysts were then opened longitudinally by using forceps 

and scissors, and the cyst fluid contents were drained aseptically via 

sterile disposable syringes 10 milliliters into sterile tubes. The 

protoscolices were then pelleted by centrifugation at 3000 rpm for 10 

minutes at room temperature.  

Only two milliliters of fluid with precipitate remained in the bottom of 

the test tube, after which one drop was taken with a pasture pipette and 

mixed with one drop of eosin (0.1%) stain and then placed on a slide 

covered by a cover slip with examined by the microscope (40x) to check 

for the protoscolices. Live protoscolices were then transferred into a 

sterile tube and stored at (4C°) until they were used (Hussein, 2020).  
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Figure 3-1: The germinal layer isolated from the hydatid cyst A- of liver 

sheep, B- of humans. 

Figure 3-2: Infected Sheep Liver Hydatid Cyst 

3-4: Estimating the Viability of Protoscolices 

The viability of protoscolices were estimated using a micropipette to 

extract 10 milliliters from sediment in  centrfuge tube containing clear 

protoscolices suspension, then place one drop (10 micromiters) on a glass 

slide with the similar volume of the eosin dye (0.1%), mixed well, 

examined under optical microscopy. The percentage of live protoscolices 

that appear bright green was calculated, as the percentage of protoscolices 

that were dyed in red color for the purpose of determining the 

protoscolices percentage as shown in (Figure 3-3), using magnification 

power of 100 and 400. (Smyth and Barrett,1980; Al-Aloosi et al., 2018). 

 

A B 
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Figure 3-3: Microscopic appearance demonstrates the live protoscolices 

(Green) and the dead protoscolices (Red Color) stained with (0.1%) Eosin 

Stain (10X).   

 

3-5: Plants are used in the study 

3-5-1: Collection of Plant samples:     

Plant samples were collected from different markets in Babylon 

provine, as shown in table (3-10), The plant samples were cleaned well 

by washing them with water to get rid of dust and left at room 

temperature to dry from the water completely. After making sure that it 

was dry and not infected with fungi, parts used in the current study were 

cut into very small pieces and placed in sterile special containers for the 

purpose of preparing the plant extract (Ahad et al., 2011). 

 

 

 

 

Live protoscolices 

Dead protoscolices 

https://link.springer.com/article/10.1007/s13204-021-02295-4#ref-CR2
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Table 3-10: Plant species and their parts used in the current study 

Plant species Part used 

Brassica oleracea var. capitata Leaves 

Crocus sativus flower buds 

Beta vulgaris Roots 

Hibiscus sabdarriffa L. Calyces 

 

 

  Figure 3-4: Plants used in the current study (A- Brassica oleraceae, B - 

Beta vulgaris, C- Crocus sativus, D- Hibiscus sabdarriffa). 

 

3-5-2: Preparation of the extracts of boiled water for plants  

The hot boiled water extract was prepared for the above plant parts 

according to Harborne's maceration method (1998).    

A 

D C 

B 
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1- Macerate 40 g of plant material in a beaker with 500 ml hot boiled 

water, agitated for 30 minutes 

2- After leaving for 24 hours to decompose the active ingredients 

more effectively, cover them tightly to prevent any foreign 

materials from entering.  

3- Filter the solutions through two layers of gauze and centrifuge 

them for 10 minutes at 3000 rpm.  

4- Take the leachate and leave the residue, then place the solution in 

(40-45) C° an electric oven to acquire a dry material from the 

extract.   

5- Keep refrigerated in glass containers until ready to use (Figure 3-

5). The process was repeated numerous times to obtain a 

significant amount of the extract to conduct experiments.                                                           

6- Prepare the stock solution concentration equivalent to 300 mg/ml 

after 7.5 gm of the crude plant was dissolved in 25 ml of distilled 

water. The concentrations (200,100) mg/ml were produced from 

this solution using the formula N1V1 = N2V2 (Al-Nakeeb, 2004 ; 

Awwad et al., 2014).  

 

 

Figure 3-5: Stages of Preparation of the plant Extracts 

 



Chapter Three   Materials and Methods  

50 
 

3-6: Preparation dyes of the plants  

One gram of each powder from the plant were dissolved in 20 ml of 

distilled water, spinning the flask occasionally to ensure that any grains 

stuck to the walls of the flask entered the solution, the solution was 

filtered with Whatman filter papers No.1 until it became clear, then stored 

in the refrigerator until needed (Kamal, 2018).  

 

3-7: The effect of Boiled Water Extracts of Plants as Natural 

Products on the Viability for Protoscolices of Hydatid Cysts In vitro. 

At the beginning of  the experiment, the protoscolices were collected 

and their number, viability, and other factors were calculated, transfer 

(0.7-1) ml of protoscolices stock (Kreb Ringers solution + hydatid cysts 

fluid) to each of the test tubes in a 4:1 ratio, where the average number of 

protoscolices per tube was around (2000 protoscolices), For each extract 

separately, the tubes contained suspended protoscolices at concentrations 

of (300, 200, 100) mg/ml for each extract separately, the control was 

putting in distilled water for one militer, all the concentrations of the 

above were used three replications for all  the extracts for each treatment , 

After that, the rate of protoscolices' viability were determined for the 

period of (0, 24, 48, 72, 96, 120, 144, 168, 192, 216) hour for treatment 

that bevidence to penetration  of eosin dye (0.1%), A dead protoscolices 

identified by their color red, whereas a live protoscolices identified by 

their color bright green, and stored the treated tube at 25C° in the 

laboratory temperature (Al-Hamairy, 2010). 

 

3-7-1: The Effect of Albendazole as a Comparison Treatment on 

the Viability of Protoscolices In vitro: - 

The effect of albendazole medicines on protoscolices' viability was 

done in vitro. It is available at local pharmacies in Babylon province and 



Chapter Three   Materials and Methods  

51 
 

can be purchased there. The albendazole as an emulsion and a treatment 

of 10ml at a concentration of 400 mg as a stock solution, and prepared the 

concentrations 300 mg/ml, the concentrations 200 mg/ml and the 

concentrations 100 mg/ml from the stock solution using the formula 

(N1V1=N2V2), as mentioned above, to treat the viability of protoscolices 

(Al-Nakeeb, 2004; Ravis et al., 2018). 

 

3-8: Preparation of Silver Nanoparticles  

Silver nanoparticles were made by combining 5mL of aqueous extract 

of H.sabdarriffa with silver nitrate solution (weight 0.017g silver nitrate, 

dissolved in 100 mL deionized water) and put in an incubator shaker for 

24 hours. The brown tint suggested the production of silver nanoparticles, 

and after that began to turn dark brown. The change in color shows the 

creation of AgNPs. The solution was held at room temperature for 24 

hours to ensure that the nanoparticles were utterly stable. The particles 

were separated after this time by centrifugation at 1500 round perminte 

(rpm) for 15 minutes, followed by washing with deionized water, 

freezing the powdered, and using it for additional analyses (Choudhary et 

al., 2015). 

Fill a dish with the solution and let it dry in the dark before collecting 

the powder, the experiment was carried out under settings, including 

silver ion concentration and to find the best conditions for nanoparticle 

production.  

 

3-8-1: Characterization of Green Synthesis of Silver Nanoparticles.  

3-8-1-1: Color Change 

The color reaction mixture change was documented through visual 

observation. The transition from light brown to dark brown pointed to the 
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synthesis of silver nanoparticles (Korbekandi et al., 2013; Benakashani et 

al., 2016). 

 

3-8-1-2: UV-Visible Spectral Analysis. 

Silver nanoparticles were created by reducing silver ions (Ag
+
). It was 

identified spectrometrically at different wavelengths using a double beam 

UV-Vis spectrophotometer (PD-303UV) at different wavelengths (300-

800 nm), Deionized water is used as a reference in the X-axis wavelength 

graph and the Y-axis absorbance graph, the procedure of making silver 

nanoparticles has been undertaken several times in order to fine-tune 

various parameters (Ahmad et al., 2013; Benakashani et al., 2016). 

 

3-8-2-1: X- Ray Diffraction (XRD) 

X-ray diffraction is a technique used primarily for the analytic 

determination of the crystallite size of the solution silver nanoparticles 

(Robertson, 1979; Li et al., 2016). The sample was examined in Al-

Ameen Center for Research and Advanced Biotechnology, Al-Najaf 

province . 

 

3-8-2-2: Scanning Electron Microscope 

Scanning electron microscope (SEM) has also performed 

characterization, It was a kind of electron microscope this images a 

sample (AgNP) by scanning it with an electron beam in a raster scan 

pattern, The interaction of the electrons with the atoms that make the 

sample produces signals that carry the information about the topography 

and composition of a sample the surface for the samples (Sadeghi and 

Gholamhoseinpoor, 2015; Palmqvist, 2017).  
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3-9: Study the Effect of H.sabdarriffa AgNPs  on  Protoscolices' 

Viability for  Echinococcus granulosus In vitro 

  

3-9-1: Preparation of H. sabdarriffa AgNPs concentrations: 

Sterilized distilled water was used to make concentrations of 0.025, 

0.05, 0.1, 0.2, 0.4, and 0.8 mg/mL from a stock solution of AgNPs 

(5mg/mL).  

3-9-2: Effect of H.sabdarriffa AgNPs on  Protoscolices' Viability for  

Echinococcus granulosus In vitro: 

After collecting the sample in the same way as the previous one, 

concentrations (0.025, 0.05, 0.1, 0.2, 0.4, and 0.8 mg/mL) were tested, in 

addition to the control, on the primate, three replicates, after that the 

viability of protoscolices determined for duration (0, 24, 48, 72, 96, 120, 

144, 168, 192, 216) hours, Penetration of the eosin stain (0.1%) is 

evidence of the death of primates, and the live is green (Al-Hamairy, 

2010). 

 

 3-10: Haemolysis assays   

According to the method of Laloy et al (2014), about 15 ml blood of 

one healthy donor, haemolysis tests were performed: 

15 µL of nanoparticles (in Tyrode as a negative control) or 285 liters of 

whole blood (in Triton X-100 as a positive control) are combined with 

285 liters of whole blood, the suspension is incubated at room 

temperature for one, four, and twenty-four hours on a shaking plate. The 

suspension is centrifuged for five minutes at 10000g after the incubation 

time. 

In this experiment, four concentrations of H.sabdarriffa AgNPs extract 

were used (512, 256, 128, 64) µg\ml. A microplate scanning 

spectrophotometer XMark (Biorad, USA) reads the supernatant in a 96-
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well plate at 550 nm. The following formula was used to compte the 

percent haemolysis: 

H (%) = (OD550nm sample – OD550nm tyrode) / (OD550nm Triton X-

100 1% - OD550nm tyrode) *100. 

The relevant interference was subtracted from each term of the 

equation. Except for the fact that there are no RBCs in the solution, the 

interference conforms to the identical conditions. The lysis rates in the 

negative and positive controls were (100%, 0%) respectively (Laloy et 

al.,2014). 

3-11: Antioxidant Activity Evaluation Using the DPPH Assay 

     To assess the free of radical-scavenging action of the chemical 

compounds, DPPH radical cation technique was adapted (Pellegrini et al., 

1999). DPPH was the DPPH reagent (8 mg) diluted in 100 mL MeOH to 

80 µg/mL solution concentration. In a 96-well microplate, 100µl of 

DPPH reagent were combined with 100µl of sample then incubated for 

30 minutes at ambient temperature to test scavenging activity. In this 

experiment, four concentrations of H.sabdarriffa AgNPs were used (512, 

256, 128, 64) µg\ml.    

   After the incubation, the absorbance was measured at 514 nm using an 

ELISA reader (TECAN, Gröding, Austria) with methanol (100%) as 

control. The following formula was used to compute the DPPH 

scavenging effect: 

Radical scavenging (%) = {
                

        
}      

     Extrapolation from the IC50 DPPH value (the concentration of sample 

required to inhibit 50 % of DPPH radical) determined by regression 

analysis. IC50 value was used to determine the antioxidant effectiveness. 

(Lee et al., 2015). 
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3-12: Molecular Study  

3-12-1: Prepare the Germinal Layer for Extraction 

Small pieces of the hydatid cyst germinal layers were extracted, 

scraped and well crushed to get the proper amount for DNA extraction, 

and then handled in the same way as DNA extracts from hydatid cyst 

fluid or protoscolices suspension.  

 

3-12-2: PCR Technique 

PCR technique was used to detect and genotype E.granulosus hydatid 

cyst. The method outlined by Gareh et al. (2021) based on (ITS1-

BD1Forward 4S reverse, ITS2−3S- forward A28–reverse) genes in 

isolates, was used to carry out this method.  

 

3-12-3: The Genomic DNA Extraction: 

The DNA Extraction Kit was used to extract genomic DNA from 

samples of hydatid cyst fluid and germinal layers Kit Geneaid\Taiwan, 

following the manufacturer's instructions: 

1. 200μl of frozen hydatid cyst fluid was transferred for a 1.5 mL 

sterile microcentrifuge tube and centrifuged for 20 seconds at 

60000 rpm. 

2. The supernatants were discarded and added 150μl of RBC Lysis 

Buffer and mixed by vortex for five seconds.  

3. Each tube was then filled with 200 l of FABG buffer, which was 

properly mixed by vortexing, after which all tubes were incubated 

in a 70°C water bath for (10) minutes, or until the sample was clear, 

and inverted every three minutes during the incubation period. 

4. To the lysate, 200 l absolute ethanol was added and vortexed 

forcefully. The entire mixture was placed in a 2ml collecting tube 

with the DNA filter column (including any precipitate) was 
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transferred for it. After that, it was centrifuged at (14000-18000) 

rpm for one minute. In a fresh 2 ml collection tube, the column was 

put, and the flow-through 2 ml collection tube was discarded. 

5. The DNA filter column was centrifuged for 10 minutes after adding 

400 W1 buffer for 30 seconds at (14000-18000) rpm. The column 

was placed back in the 2 ml collecting tube after the flow-through 

was discarded. 

6. Each column received 600μl of Wash Buffer (ethanol). Then it was 

centrifuged for 30 seconds at (14000-18000) rpm. The column was 

placed back in the 2 ml collecting tube after flow-through 

discarded.  

7. All of the tubes were centrifuged for three minutes at (14000-

18000) rpm to dry the column matrix. 

8. A clean 1.5ml microcentrifuge tube was used to transfer the dried 

DNA filter column, along with 100l of warmed elution buffer or TE 

was added to center of the column matrix's. 

9. To ensure that the elution buffer was absorbed by a matrix, the     

tubes were let to stand for at least 10 minutes. The purified DNA 

was then centrifuged for one minute at (14000-18000) rpm to elute 

it. 

10. Transfer the dried and DNA-containing DNA filters to sterile and 

new sterilized tubes, adding 100μl Preheated Elution (total volume 

could be 200μl), and storing the DNA fragment at (-4) or (-20) Cᵒ. 

 

3-12-4: The preparation of PCR Master Mix 

The PCR master mix was made with the (Maxime PCR PreMix Kit) and 

followed the company's instructions as shown in the table (3-11) : 
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Table (3-11): The Polymerase Chain Reaction Mixture by Using (PCR Maxime 

PreMix Kit) 

PCR mixture Volume (μl) 

Master mix  12.5 

Foreword primer (10 p/mol) 2 

Reverse primer (10 p/mol) 2 

DNA (50 ng/μl of DNA template) 5 

Deionized distilled water. 3.5 

Total volume  25  

 

Following that, the PCR master mix components listed in Table (3-9) 

are placed in a normal PCR PreMix Kit, which includes all additional 

PCR reaction components such as primers and probes (dNTPs, Taq DNA 

polymerase, KCl, MgCl2, Tris-HCl pH: 9.0, tracking dye and stabilizer). 

The PCR tubes were then placed in an Exispin vortex centrifuge to three 

minutes at 3000rpm. The samples were then deposited in a PCR 

thermocycler (BioRad. USA). 

 

3-12-5: The Conditions PCR Thermocycler  

The following table shows the PCR thermocycler conditions using a 

typical PCR thermocycler system: 

 

Table 3-12: Conditions of PCR Technique 

Phase  Tm (Cᵒ) Time No. of cycles 

Initial Denaturation  95 Cᵒ 5 min. 1 cycle 

Denaturation  95 Cᵒ 1min. 

40 cycle Annealing  60 Cᵒ 30 second 

Extension  72 Cᵒ 3min 

Final extension  72 Cᵒ 10min 1 cycle 

 



Chapter Three   Materials and Methods  

58 
 

3-12-6: PCR Product Analysis 

The following steps were used to examine the PCR results (ITS1, 

ITS2) of mitochondrial genes on an agarose gel electrophoresis (Figure 3-

6): 

1.  A gel of agarose containing 1.5% was created by dissolving 1X 

TBE in the water bath at 100 C°  to 15 minutes and then chilling to 

50 c°. 

2. The dye ethidium bromide was then added to the solution of 

agarose gel in a volume of 4μl. 

3. After the comb was properly positioned, the agarose gel solution 

was placed in a tray then after allowing 15 minutes for the comb to 

solidify at room temperature, it was carefully removed from the 

tray and 8 μl.  of PCR product and 5μl of (100bp-1500 bp Ladder) 

were added to each combs well. 

4. 4. In the electrophoresis chamber, the gel tray was put and 1X TBE 

buffer was added to it. Then, for 1 hour, an electric current of 100 

volts and 75 AM was applied. 

5.  The UV transilluminator was used to visualize the PCR products. 

 

Figure 3-6: Agarose Gel Electrophoresis Apparatus 
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3-12-7: DNA Sequencing Method: 

    The products of DNA replication were sent by PCR technique to the 

Korean company Macrogene to sequence the nitrogenous bases of the 

studied sample and the results were compared with the BLAST program 

and BioEdit program with the genes registered in the NCBI Gene Bank, 

After obtaining the sequence of the genetic bases of the DNA of the 

products of molecular polymerization if they were analyzed and 

compared with the data obtained from the NCBI Gene Bank, the studied 

type was registered within the gene bank,The sequence of  local, E. 

granulosus  no. 2 strain was pair  alignment with references strains 

deposited in gene bank , the tree was  draw based on NCBI data 

references online.  

  
 

3-13: The Statistical Analysis 

The study was done as factorial experiments with a perfectly 

randomized design, and significant differences were examined using the 

least significant difference (L.S.D.) at level (0.05) for demonstrating 

significant results (Al-Rawii and Khalfalla, 2000). 

 



 

 
 

 

 

 

 



Chapter Four  Results and Discussion 

60 

 

4: Results and Discussion 

4-1: Estimating the viability of protoscolices 

      Table (4-1) shows the average number of protoscolices of the 

E.granulosus parasite in 6μl for five replications which were calculated 

by using the fixed volume method for different time periods. As the 

average number of protoscolices per hour was zero time (468) 

protoscolices, while per 216 hours was (zero) protoscolices. The results 

of the statistical analysis indicated significant in the differences obtained 

results. 

  

Table 4-1: Average Number of Protoscolices for the E. granulosus at 30μl at the 

Different Time Periods (hour). 

Time/ hour 
The average number of 

protoscolices/30 μl 

0 468 

24 436 

48 389 

72 358 

96 330 

120 323 

144 314 

168 299 

192 253 

216 0 

The value of L.S.D. at level 0.05 about the effect of 

time period on the viability of protoscolices =6.54 

 

4-2: Calculating the Percentage of the Viability of the Protoscolices: 

    Table (4-2) shows that the average number of total protoscolices 

(viable and dead) was (501) protoscolices, while the average number of a 

live protoscolices were (468) protoscolices, while the rate of dead 

protoscolices was (33) protoscolices, so the percentage of protoscolices 

viability was (89.06) %. 
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Table 4-2: Percentage of the Viability of Protoscolices for the E.granulosus in 50 

μl. 

Viability of the 

protoscolices percentage 

Average of the total 

number 

Average total number of 

protoscolices 
501 

Average total number of a 

live protoscolices 
468 

Average total number of 

dead protoscolices 
33 

Percentage 93.41 % 

 

There are several differences in the viability of the samples, as it 

reached 67% on the seventh day and zero on the ninth-day according to 

the current study, although Al-Tai (2014) found that the viability of 

protoscolices which were (61-64%) after 12 days, Al-Hasnawi (2020) 

stated that the viability of the samples protoscolices was 60.95% after 

seven days of conservation and zero after nine days. 

In the conservative culture, the average number of suspended 

protoscolices was computed (Kreb Ringer’s solution + fluid HCF) in a 

ratio of (4:1), which was used. The findings revealed that this 

conservative culture is the most effective at preserving protoscolices for 

an extended period of time (Al-Hamiay, 2010) but differed from him in 

the percentage of (60.1%) after seven days.  

        This discrepancy in the results can be related to the environmental 

conditions in which the samples were brought, such as high or low 

temperature which has an impact on the protoscolices' survival. The 

reason for the protoscolices' decreased viability is that they have become 

accustomed to the temperature, pH, and ratio of organic and inorganic 



Chapter Four  Results and Discussion 

62 

 

chemicals, as well as other nutrients such as sugars, salts, and so on 

(Hasnawi et al., 2021). 

The nutrients gradually decrease when these viable protoscolices are 

taken and placed in the culture medium HC: KRP at a ratio of (4:1), 

resulting in a lack of viability and activity until death, as shown in tables 

(4-1) and (4-2).  

 

4-3: Different Natural Stains Used to Stain and Detect Protoscolices:                  

New stains, including natural stains,were used for the first time in this 

work to detect protoscolices of E. granulosus, and they were compared to 

the classic eosin stain (0.01%), which is approved for staining 

protoscolices. The results showed that the protoscolices of the dead 

specimens viewed under the microscope were clear, with a red color 

because the eosin stain penetrated through the wall, while the live 

specimens were green in color as shown in Figure (4-1). 

 

Figure 4-1: Protoscolices Stained with Eosin, (A) Dead Protoscolic with 

Red Color and (B) Living Protoscolices with Green Color. (40x) 

 

 

 

 

B A 
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4-3-1: Natural stains 

Table 4-3: Protoscolices (viable and dead) Color that Revealed with Numerous 

Different Natural Stain Extract. 

No. Extract kind 
viable 

protoscolices color 

dead protoscolices 

color 

1 Crocus sativus Transparent white Yellow 

2 Beta vulgaris greenish lead Black 

3 Hibiscus sabdarriffa Brownish dark nutty 

4 Brassica oleracca yellowish white light brown 

 

4-3-1-1: Crocus sativus Stain  

The dead protoscolices looked yellow in an aqueous extract of Crocus 

sativus, while the live protoscolices appeared transparent white in an 

aqueous extract of C. sativus, as shown in figure (4-2) and table (4-3). 

 

4-3-1-2: Beta vulgaris Stain 

The aqueous extract stain appeared on the live protoscolices with 

greenish lead color while the dead protoscolices black appeared as in 

figure (4-3) and table (4-3). 

 

4-3-1-3- Hibiscus sabdarriffa Stain  

The aqueous extract stain appeared as dead protoscolices with dark nutty 

color while the live protoscolices appeared brownish as in figure (4-4) 

and table (4-3). 

 

4-3-1-4-Brassica oleracca Stain: 

          The aqueous extract stain appeared the dead protoscolices with 

light brown color while the live protoscolices appeared yellowish white 

as shown in figure (4-5) and table (4-3). 
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Figure 4-2: (A) Protoscolices Stained with Crocus sativus Appeared Live 

as Clear White and Dead as Yellow (10 X).  (B)  Live Protoscolices 

Stained in Zero Hour (40 X).  (C) Live Protoscolices Stained in After an 

Hour (40X). 

 

B 

A 

C 
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Figure 4-3: (A) Protoscolices Stained with Beta vulgaris Appeared live as 

Greenish Lead and Dead as Black (10X). (B)  Live Protoscolices Stained 

Greenish Lead (40X). (C) Dead Protoscolices Stained Black (40 X). 

B C 

A 
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Figure 4-4: Microscopic Examination of Protoscolices Stained with (A) 

the Live Protoscolices Appeared Brownish Revealed that and (B) the 

Dead Protoscolices Appeared Dark Nutty (40X). 

 

 

Figure 4-5: Microscopic Examination of Protoscolices Stained with (A) 

the Live Protoscolicse Appeared Yellowish White and (B) the Dead 

Protoscolicse Appeared Light Brown (40X). 
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The dead protoscolices of Crocus sativus appeared as yellow, and the 

live protoscolices as a transparent white when stained with industrial 

stain when compared to eosin-stained as a reference sample.  

The stained protoscolices developed a variable of pigmentation with 

the distinction between dead and live protoscolices, as an eosin stain 

0.01% (standard stain), was colored the red stain of the dead 

protoscolices and the viable shows green, whilst the yellow stain 

appeared the dead yellow and the living white. According to the 

observation, the color stained on the protoscolices suggested that these 

extractions were able to enter the cell membrane of the dead protoscolices 

(Saeed, 2021). 

Also, saffron components are responsible for the bitter flavor and 

scent. Crocin pigments are responsible for the golden yellow-orange hue 

of saffron as well as anthocyanins, flavonoids, vitamins (particularly 

riboflavin and thiamine), amino acids, proteins, carbohydrates, mineral 

matter, gums, and other chemical components. Crocetin, one of the 

ingredients of the saffron extract is primarily responsible for its 

pharmacological effects (Marhaba and Haniloo, 2018).   

Aqueous extracts of H.sabdariffa appeared utilized as natural dyes, and 

also in health aspects as natural red colorants (Abdallah, 2015). 

Anthocyanins which are flavonoids and are water-soluble natural 

pigments showed a dark crimson color and they have acquired parasites' 

structural features and organs a rich color. (Marhaba and Haniloo, 2018).  

Both extracts were effective stains that were successfully used for 

staining and diagnosing hydatid cyst protoscolices of Echinococcus 

granulosus, as opposed to conventional stain eosin, this study is 

compatible with Al-Azizz's study (2010) on the aqueous extract for 

natural stain extracted from Kujarat flowers were used for detection of 

the viability of protoscolices in hydatid cysts, The live protoscolices took 
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on a brownish show in the Kujarat stain, while the dead protoscolices 

took on a pink color. 

The study and identification of microorganisms with the staining 

process is a crucial necessity. Enzymes, temperature, oxygen, and pH all 

play a role in pigment stability (Sarkar et al., 2015). It has been used to 

stain helminths, intestinal nematode ova, buccal cavity smears of 

Ancylostoma and tissues as well as employed as a fluorescent dye in 

tissue staining (Udonkang et al., 2018).  

Beetroot is a vegetable, but its juice and extracts are also used in 

traditional medicine, as a food colorant, and as a cosmetic ingredient, this 

plant is abundant in antioxidants and anti-inflammatory compounds, and 

it may be useful in the treatment of a variety of disorders (Ceclu and 

Nistor, 2020). Some researchers claim that phenolic compounds, dietary 

fibers, fructo-oligosaccharides, non-starch carbohydrates, and other 

chemicals found in fruits/vegetables and beetroot extracts can be digested 

by probiotic bacteria and used as a prebiotic source (Soccol et al. 2010; 

Malik et al., 2019). Antioxidant, anti-depressant, anti-microbial, anti-

fungal, anti-inflammatory, diuretic, expectorant, and carminative are only 

a few of the medical properties of this plant (Jasmitha et al., 2018). 

Aqueous preparations of beetroot color stained most basic tissue 

structures because they included slightly acidic betalain pigments 

(Udonkang et al., 2018). 

Another study used the aqueous extracts of red beet, China rose, henna 

and acid carmine stains were used to stain the adult worms of Fasciola 

gigantca. The stained flukes showed varying degrees of pigmentation 

with well-defined external and internal structure, oral and ventral sucker, 

muscular pharynx, oesophagus, intestinal ceca and cirrus sac took a rose 

to light cherry color in aqueous extract of china rose, orange to the brown 

in aqueous extract of sugar beet, beige to pale brown in aqueous extract 
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of henna while they took deep red color in carmine stain with the best 

quality achieved by china rose aqueous extract (Aly, 2020). 

The most well-known synthetic dyes used to stain Leishmania 

parasites for diagnostic purposes are Giemsa stain and Leishman stain, 

Because of the harm caused by the use of synthetic dyes, such as vast 

amounts of pollution and harmful toxic side effects, much research was 

undertaken with the goal of acquiring alternative colors for parasite 

staining from natural sources, It is inexpensive and simple to obtain, The 

alcoholic extracts of Damask rose (Rosa damascena) and China rose 

(Hibiscus rosa sinensis), as well as the aqueous extract of Kujarat 

blossoms (H.sabdariffa) were made and employed in staining the 

Leishmania donovani promastigotes, and the results were compared to 

Giemsa stain. The three natural floral extracts were effective in staining 

Leishmania donovani promastigote (Kamal., 2018).  

The aqueous extract Brassica oleracca appeared the dead protoscolices 

with light brown color while the live protoscolices appeared colorless. 

Anthocyanins are almost ubiquitous in the plant kingdom and are 

responsible for most of the red, blue and purple colors of flowers and 

fruits. These water-soluble pigments are also widely used in the food 

industry to color soft drinks, jams and dairy products, in vitro, flavonoids 

contained in red cabbage, notably acylated anthocyanins, can act as 

scavengers of reactive oxygen species and electrophiles, as well as 

chelators of metal ions (Radziejewska-Kubzdela and Bieganska-Marecik, 

2015). 
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4-4: Effect of Different Concentration of Albendazole Treatments on 

Percentage Viability of Protoscolices for E.granulosus In vitro. 

The effect of the albendazole concentration factor on protoscolices 

viability is depicted in figure (4-6). Compared to 89.06% in the control 

treatment, the percentage of viability was 21.33% at the highest 

concentration (300 mg/ml). The viability of protoscolices was shown to 

decrease as medication concentrations were increased, indicating a 

reversal connection. On the fifth day, it reached zero with a concentration 

of 300 mg/ml and It reached zero on the seventh day with a concentration 

of 200 mg/ml, the statistical analysis revealed considerable disparities in 

the obtained results. 

 

 

 

 

Figure 4-6: Effect of Albendazole Concentration Factor on the Number of 

Protoscolices In vitro. (L.S.D value least significant differences at level 

0.05 =2.042). 
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Table (4-4) shows the effect of the time period on the protoscolices 

viability for (100,200,300) mg/ml concentration (96, 72, 48) hr. to (33.93, 

25.14, 58.62) % getting to zero at (192, 168, 120) hr. sequentially.  

Table 4-4: Effect of the Concentrations for Albendazole on the Viability of the 

Protoscolices for E.granulosus In vitro . 

Time ( hour ) 0 24 48 72 96 120 144 168 192 216 

concentration 

mg/ml 
No. of  protoscolices 

Control ( 0 ) 93.41 78.31 62.75 52.25 42.85 40.44 37.41 32.7 17.51 0 

100 88.89 80.42 74.65 62.34 33.93 12.44 10.03 0.08 0 0 

200 89.99 81.03 66.53 25.14 22.93 17.55 0.11 0 0 0 

300 90.45 74.74 58.62 2.6 0.16 0 0 0 0 0 

L.S.D value for interference at probability level  0.05 =5.07 

 

The effect of the time period factor on the percentage of viability of the 

protoscolices for E.granulosus parasite is shown in Figure (4-7). The 

viability ratio was 4.378 % in the time period 192 hours after treatment, 

compared to zero 89.06 % in the control group after hours of treatment.  

 

Figure )4-7): Effect of Time Duration on the Number of Protoscolices 

Treated with Albendazole in vitro (L.S.D value least significant 

differences at level 0.05 =7.012). 
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From Figures (4-6) and (4-7) a significant difference appeared between 

the concentration ,where the 300 mg/ml albendazole treatment 

concentration was most effective for protoscolices viability, decreasing 

from 90% to zero at 120 hr. From the beginning of the study, the viability 

declined to zero when accompanied by a 200 mg/ml concentration at 168 

hr., although the 100 mg/ml viability after 192 hr. 

The increasing in time period had a substantial impact on the 

protoscolices' viability, which is consistent with the findings of Al-Tai 

(2014) who discovered that as the time of the experiment increases, the 

influence on protoscolices' survivability reduces. This might  be owing to 

the fact that as the time period lengthens, the active compounds in the 

protoscolices membranes penetrate deeper, shattering them and 

weakening the larval stage of the parasite and finally its death. 

The reason for the decrease of the viability of protoscolices for the 

presence of compounds active, Phenolic dissolved in water.The active 

Phenolic compounds have a role in weakening the protoscolices 

membranes of the parasite (Abdullha, 2013).  

In the previous studies and the results of the current study, it is noted 

that the effect on the viability of protoscolices decreases with increasing 

treatment concentration since increased treatment concentration 

contributes to an increase in the penetration of the active materials into 

the membranes of protoscolices and then the fracturing of the membrane 

and the shattering of these protoscolices and then the weakness finally 

death (Al-Hamiary, 2010).  

In addition, all patients should undergo benzimidazole chemotherapy, 

primarily Albendazole (ABZ) and Mebendazole (MBZ) because 

benzimidazoles are parasitostatic, they must be used for a long time 

(Kern et al., 2017). By altering the glucose absorption mechanism at the 

membrane of the hydatid cyst, benzimidazole chemicals reduce glycogen 
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levels, cellular autolysis is caused by degenerative alterations in the 

endoplasmic reticulum and mitochondria of germinal cells, as well as an 

increase in the number and activity of lysosomes, Albendazole is 

commonly used as a first-line treatment for hydatid disease of the liver, 

with promising outcomes (Khuroo et al., 1993; Balik et al., 1999). 

 

 

 

 

 

 

 

 

Figure 4-8:  Effect of Albendazole Treatment Concentration 300 mg/ml 

on the Viability of Protoscolices In vitro. 

 

4-5: The Effect of the Plant Type Extract on the Viability of the 

Protoscolices of the E.granulosus  

Figure (4-9) shows the effect of the plant type extract on the viability 

of the protoscolices of the E.granulosus, The extract of Hibiscus 

sabdarriffa was more effective in the decay of the protoscolices 

compared to the extract of the Brassica oleraacca, Beta vulgaris and 

Crocus sativus extracts. As the percentage of viability (20.9%) in 

Hibiscus sabdarriffa extract compared with (34.3 and 38%) for Brassica 

oleraacca and Beta vulgaris extracts, while Crocus sativus extracts were 

less effective (43.2%),and differences in the obtained findings statistical 

analysis were statistically significant. 

Boiled water extract was more effective, possibly because it inhibited 

enzymes, allowing the active component to be more efficient resulting in 
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a drop in the viability of E.granulosus protoscolices, Phenolic was one of 

the active molecules dissolved in water from these active chemicals 

(Harborne, 1984). The current study agrees with Hussain et al study 

(2014) in the presence of significant differences between the four plant 

extracts in the effect on the viability of the protoscolices of E.granulosus. 

 

 

Figure 4-9: Effect of Type of Plant Extracts on the Number of Cysts of 

Protoscolices of Hydatid Cyst (L.S.D value least significant differences at 

level 0.05 = 9.531).  

 

Medicinal plants with reliable therapeutic properties were important as 

natural herbal and medicinal systems of modern discovery, Plants may 

serve as a director medicinal source of agents, and these bioactive 

materials act as raw products, producing more complex semisynthetic 

chemical compounds, isolated medicinal plant compounds can contribute 

to new medicines being discovered (Bhalshing and Maheshwar, 1998; 

Ovais et al., 2018).  

Saffron stigmas are the portions of the plant that have been employed 

in medicine. They have a lovely bitterness to them that is slightly 
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warming. They have a lot of extractive matter and a little bit of volatile 

oil in them. The powdered stigmas were one of the medications used by 

Charaka to impair them (Kalesi et al., 2004). 

The current study findings revealed that high concentrations of plant 

extracts had a substantial impact on protoscolices reduction when 

compared to smaller amounts (Figure 4-10). The results of the study 

show that there are consistent with the findings of the Al-Omari (2012) 

study which discovered that higher concentration had a significant impact 

on the decreased number of protoscolices, which discovered that higher 

concentration has a considerable impact on protoscolices loss, and which 

concurs with Al-Mhaisen (2020) According to results, increasing the 

concentration has a demonstrable effect on protoscolices viability. 

The presence of active materials in plant extracts, such as alkaloids and 

phenolic compounds, has an effect on the tegument layer of the cell 

membrane, causing cell death and allowing the eosin dye to enter, 

resulting in protoscolices death. As these compounds transfer into the 

cytoplasm of protoscolices, interfere with biological processes, have 

deleterious effect on the protoscolices, and eventually kill them, they may 

impact tubulin or the phosphorescent proteins present in the cell wall and 

work to dissolve it (Delorenzi et al., 2001).  
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Figure 4-10: Effect of the Plant Extracts Concentration Factor on the 

Number of E.granulosus Protoscolices. (L.S.D value least significance 

differences at level 0.05 = 2.401). 

       
       

Figure (4-11) shows the influence of time duration on the viability of 

E.granulosus protoscolices, revealing an inverse association between 

decreased viability and increasing time period, After 192 hours of 

treatment, the viability ratio were 0.8%, compared to 84.9%, after zero 

hours of therapy, According to the statistical analysis,there is significance 

differences was indicated. 

The present study's results were consistent with those of a previous 

study of Al-Musawi (2012), who discovered that as time passes, the 

influence on the viability of protoscolices grows. The reason for this is 

because as the renewal, active compounds such as alkaloids, phenols, 

terpenoids, and others enter the membranes of Protoscolices, breaking 

them down and weakening the parasite and then death. 
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Figure 4-11: Effect of Time Duration on the Total Number of 

Protoscolices of E.granulosus Treated with Plant Extracts. (L.S.D value 

least significance differences at level 0.05 = 7.042). 

 

The results in table (4-5) show the effect of different concentrations of 

boiling water extract plants interacting (C.sativus, B.vulgaris, 

H.sabdarriffa and B.oleraacca) on the demise of the E.granulosus 

protoscolices at different time periods were tested In vitro. Protoscolices 

died, as the viability percentage in concentration 300mg/ml after 24 hours 

of treatment was 0%, compared to 84.9% in the control treatment. 

Significant differences were discovered as a result. 

Table (4-5) reveals that the boiled water extract for H.sabdarriffa is 

more effective than the other plant extracts employed in the present 

study. The inhibitory mechanism mediated by alkaloids has been 

explained as interfering with a chain of protein metabolism events 

required for the microscopic organism's vitality, due to its ability to break 

down the protoscolices cell wall, proteins, and lipids, leading to the 

parasite's death, this could be due to the presence of glucoraphanin which 
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has the ability to increase mitochondrial antioxidant fatty acids, as well as 

lipid and steroid synthesis (Zhou et al., 2014).  

Through the present results, it was found that the H.sabdarriffa was 

more effective against the viability of protoscolices and therefore it was 

chosen for the manufacture of H.sabdarriffa nanoparticle. 
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Table 4-5: Effect of interfering plant extracts concentrations on the number of E.granulosus cysts. 

Extracts Crocus sativus Beta vulgaris Hibiscus sabdarriffa Brassica oleraacca 

Concentrations 

          Mg / 

ml 

 

 

Time (hour) 
C

o
n

tr
o

l  

 

100 

 

 

200 

 

 

300 

C
o
n

tr
o

l  

 

100 

 

 

200 

 

 

300 

C
o
n

tr
o

l  

 

100 

 

 

200 

 

 

300 

  
  
C

o
n

tr
o

l  

 

100 

 

 

200 

 

 

300 

0 80.9 81.45 79.11 83.65 80.9 80.15 81.69 78.98 92.26 93.13 93.96 94.7 83.72 83.87 84.75 85.01 

24 71.81 75.79 71.49 80.79 71.81 75.91 64.6 74.9 75 55.22 45.51 40.87 80.44 82.31 80.43 79.23 

48 67.22 70.11 69.55 74.85 65.36 77.09 65.36 77.89 60.66 0 0 0 70.64 76.68 74.87 42.37 

72 64.62 65.67 65.41 71.41 51.72 75.64 72.17 67.53 51.36 0 0 0 65.38 66 20.76 21.95 

96 47.62 91.55 61.52 69 42.56 66.86 56.91 24.41 47.52 0 0 0 51.11 51.73 4.6 0.667 

120 34.39 54.91 58.47 36.61 25.3 60.81 28.02 0 41.35 0 0 0 32.39 46.67 0 0 

144 29.29 28.91 25.13 24.62 16.52 33.11 0 0 32.06 0 0 0 23.66 26.73 0 0 

168 24.42 27.5 0 0 3 0 0 0 13.64 0 0 0 12.35 11.95 0 0 

192 0 0 0 0 0 0 0 0 0 0 0 0 8 4.137 0 0 

216 0 0 0 0 0 0 
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4-6: Formation and Characterization of Silver Nanoparticles from 

H.sabdarriffa Extract: 

4-6-1: The Color Change:  

In principle, the silver nanoparticle formation was well known by 

changing the colour while adding silver nitrate solution to Hibiscus 

sabdarriffa extract as show in Figure (4-12), The color started to change 

after 24 hours, the light brown was changed into dark brown, This change 

in color indicates the formation of AgNPs, and the result is corresponding 

with (Benakashani et al., 2016). In which the synthesis of silver particles  

was observed during change the color of the mixture from light brown to 

dark brown.        

                                           

Figure 4-12: (A) Hibiscus sabdarriffa Extract with Color Light Brown, (B) 

Dark Brown Color Indicate the Formation of Silver Nanoparticles. 

 

4-6-2: UV-Visible Spectral Analysis  

The UV-Visible spectra and the characterization absorption spectra were 

important properties of AgNPs, and they proved to be a successful tool for 

the characterization of the synthesis of AgNPs. The difference in spectra 

may be attributed to the number of particles and the size distribution in the 

solution (Zhou and Wang, 2012).  

A B 
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In the present study, the H.sabdarriffa AgNPs were confirmed by 

obtaining a spectrum in the visible range of 300nm-800nm using UV- a 

visible spectrophotometer as shown in Figure (4-13). From this analysis, 

the absorbance peak was found at around 420nm, which was specific for 

Ag nanoparticles, the results corroborate those of previous studies such as 

Ashokkumar et al. (2015) who showed that the absorption peak is about 

400nm, which is specific to AgNPs. 

 

Figure 4-13: UV-Visible Spectra of Hibiscus sabdarriffa AgNP Synthesis. 

 

4-7: Physical Characterization of Biogenic AgNPs  

Physical characteristics of AgNPs are represented by Scanning Electron 

Microscopy analysis (SEM), Energy Dispersive X-Ray Spectroscopy 

(EDX), Atomic Force Microscopy (AFM), and X-ray diffraction (XRD) 

analysis. 

 

4-7-1: Scanning Electron Microscopy (SEM) analysis  

Scanning Electron Microscopy analysis results revealed that exhibited 

characteristics manufactured by H.sabdarriffa AgNPs, the most 

predominant shape found to be spherical. Their spherical sizes range from 
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(38.71to 86.69) nm as shown in figure (4-14).Scanning electron 

microscope was used to determine the shape and size of biogenic AgNPs, 

results displayed well-dispersed, spherical AgNPs (Palmqvist, 2017). 

It is found that the physical characteristics are highly affected and 

determined by the composition of the reaction environment. 

 

 
Figure 4-14: SEM Micrograph of Silver Nanoparticle of Hibiscus 

sabdarriffa Manufactured, (A) at 100nm and (B) at 200 nm 
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4-7-2: Energy Dispersive X-Ray Spectroscopy (EDXS) 

Energy Dispersive-X-ray Spectroscopy (EDXS) have been used in the 

quantitative assessment of AgNPs by detecting the peaks of optical 

absorption by silver metal. The process of silver ions reduction into 

elemental silver is improved by the presence of elemental silver through 

recording of the spot profile mode of the EDXS spectrum. Several signals 

were detected, the strongest one reflected by silver, while the medium 

signal was reflected by chloride, and the other weaker signals were carbon, 

reflections from other atoms. 

The percentage of elemental constituent’s weight of the AgNPs shown 

by H.sabdarriffa was 80.3% silver and 12.7% of chloride and 7.1% of 

carbon as shown in (Figure 4-15), Optical absorption peak of AgNPs 

shown by H.sabdarriffa been detected at 4keV which is a typical 

absorbance of metallic AgNPs. Indicate that the AgNPs are capped by 

biomolecules through oxygen atoms. Other small peaks were observed 

attributed to the biomolecules present in the cell-free medium during 

synthesis (Rades et al., 2014).  
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Figure 4-15: EDXS Point Analysis Spectrum Showing Availability and 

Abundance of AgNPs. 

 

4-7-3: Fourier-Transform infrared spectroscopic analysis (FTIR) 

The present results in Table (4-6) and Figure (4-16) show the FTIR 

spectrum that has been appeared in the region (3452.36 CM
-1

) where it 

contains three starting regions (OH) and the (bonds) in it are wide as well 

(NH) in which the peak appears, It appears in the area (NH3) watching 

(Forked) and the semi-fork appears. The condition (NH) appears because 

the pick is sharp and strong at the same time, which means that the 

absorbance is high in this area.  
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In the area (2923.65 CM
-1

), this case appears (CH) and is usually called 

(Aliphatic) for Alkanes, as this pike is weak, that is, high permeability and 

low absorption because in the spectrum of (FTIR) there is a strong, 

medium and weak pike, and what the current study records in the figure (4-

16)  the appearance of two peak in the very important region of the (IR) 

spectrum, which extends from (1650-1850CM
-1

) in which (C=O) appeared, 

which is within the (carbonyl) group, where we notice the peak being 

distinctive, sharp and strong as a result of the high absorbance in this 

region where the first peak has a value of (1628.02 CM
-1

) and the second of 

medium intensity has a value of (1712.54 CM-1) As for what is noticed in 

the extended region (500 -1500 CM
-1

), which is called the fingerprint area, 

which contains the materials that have been worked on, and is often not 

explained except in some cases when a state of substitution occurs that 

occurs in some molecules in organic compounds here only appeared peak 

of the material taken as shown in the Figure (4-16). 

FTIR was used to identify the extract's beneficial groups. The bands 

3448.84 cm
-1

 due to phenolic, 2924.18 cm
-1

 due to C-H, 1734.06 cm
-1

 due 

to C=O 1654.98, 1610.61 due to C=C, 1516.10, 1454.38, 1342.50 cm
-1

 due 

to C-H, 1147.68, 1033.88, 1232.55 due to C-O were seen in the ethanolic 

extract, whereas the same result was seen in the nanoparticle extract but 

absence the bands at 1512.24, 1654.98, 1734.06 due to the silver ions were 

redacted (Berthomieu and Hienerwadel, 2009; Cisse et al. 2009). 
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Table 4-6: The Peak Values, Functional Group and Bond Type of H.sabdarriffa 

nanoparticles. 

No Peak values Functional group Group 

1 3452.35 Alcohol and phenols O –H 

2 2923.55 Alkanes C –H 

3 1712.54 Carboxylic acid C =O 

4 1628.02 Alkenes C =C 

5 1385.54 (Methyl or-CH3) C –H 

6 1257.95 Ether, epoxide  C –O 

7 1070.13 Alcohol and phenols C –O 

8 10 12.83 Alcohol and phenols C-O 

9 607.07 Halogen compound (Iodo-compound) C –I 

10 507.61 Halogen compound (Chloro-compound) C –Cl 

  

 

Figure 4-16: FTIR Spectrum of Synthesized H.sabdarriffa Nanoparticles. 

     

4-7-4: Atomic Force Microscopy (AFM) 

     Atomic force microscope photos of AgNPs shown by H.sabdarriffa 

have been used to describe the morphology, the average diameter and the 

roughness of AgNPs. Both etching time and current density have been used 

to control the shape and size of the final structure. Analysis of AFM 

imaging of the biogenic AgNPs shown revealed that the average diameter 

was 63.65 nm as shows in figure (4-17). 
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Figure 4-17: AFM Analysis, the figure Shows Topography and Granularity 

Cumulation Distribution report. A: Granularity and Cumulation 

Distribution chart. B: 3D Characterization of Biogenic AgNPs shown by 

Hibiscus sabdarriffa AgPNs 

 

4-8: Biological Applications of Ag Silver Nanoparticles: 

4-8-1: The Effect of Extract of H.sabdarriffa AgNPs Concentration on 

the Viability of the Protoscolices of the E.granulosus  

Through the figure (4-18), significant differences have been noted 

between the concentrations used in the experiment. The number of 

concentrations is 0.1 and 0.2µg\ml, there is no significant difference 

between them. The concentration of 0.8 µg\ml was the best in its effect on 

the effectiveness of the viability of the protoscolices of the E.granulosus. 

A 

B 
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Figure (4-19) shows the effect of time duration on the viability of 

E.granulosus protoscolices, revealing an inverse association between 

decreased viability and increasing time period, After 192 hours of 

treatment, the viability ratio was 0.8%, compared to 85.54% after zero 

hours of therapy, according to the statistical analysis. The significance of 

the differences found was indicated. The study's results are consistent with 

those of a previous study Al-Musawi (2012) and Al-Hasnawi et al. (2021). 

 

 

Figure 4-18: Effect of the Plant Extracts H.sabdarriffa AgNPs 

Concentration Factor on the Number of Protoscolices. (L.S.D Value Least 

Significance Differences at Level 0.05 = 3.004). 
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Figure 4-19: Effect of Time Duration on the Total Number of Cysts 

Protoscolices Treated with H.sabdarriffa AgNPs (L.S.D Value Least 

Significant Differences at Level 0.05 = 7.601). 

      

The results in table (4-7) show the interactin between different levels of  

concentrations of plant extract concentration and time period  on the 

viability of Protoscolices are lost, as the viability percentage in 

concentration (0.8) mg/ml after 24 hours of treatment was 0%, compared to 

85.54% in the control treatment. Significant differences were discovered as 

a result of the statistical analysis.  

These results reveal the boiled water extract for H.sabdarriffa AgNPs is 

more effective due to the small size of the particles, they penetrate the wall. 

As for the remaining concentrations, it gradually had an effect on the 

effectiveness of the substrates, in addition to the length of the exposure 

period to the nano-extract, The higher the concentration and the longer the 

exposure time, the more effective against the protoscolices (Salih, 2020; 

Saeed, 2021). 
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Through present results it is noted that the effect of the extract of the 

H.sabdarriffa nanoparticle is better than the Albendazole, as the 

H.sabdarriffa nanoparticle had zero the viability of the protoscolices after 

48 hours for a concentration of 0.8 µg/ml while the Albendazole had 

reached zero of the viability after 120 hours and at 300 mg/ml 

concentration. 

 

4-8-2: Hemolysis assays 

The curve present in figure (4-20) reveals the hemolysis rate is high at 

the highest concentration of 512µg and the hemolysis begins to decrease 

with a decrease in the concentration and low that is at the concentration of 

64 µg Positive, undissolved blood control and Triton-negative control were 

used, and four concentrations were added to the blood . The rate of 

hemolysis after four hours was 3.8% after entering the equation at the 

highest concentration 512 µg down to the lowest concentration 64 µg, and 

the hemolysis rate was the lowest at 0.3% In this experiment, four 

concentrations of Nano Hibiscus sabdarriffa extract was used (512, 256, 

128, 64) µg. 
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Table 4-7: Effect of interfering plant extracts H.sabdarriffa AgNPs concentrations on the number of  protoscolices (L.S.D value least 

significant differences at level 0.05 = 13.2) 

Extracts H.sabdarriffa AgNPs 

Concentrations 

µg / ml 

Time (hour) 
Control 0.025 0.05 0.1 0.2 0.4 0.8 

0 
85.54 92.15667 89.64667 89.55667 86.84333 87.78333 86.65 

24 77.94 81.26333 73.02333 73.36667 71.47333 72.81667 53.37 

48 63.29 66.66667 62.72667 56.31333 57.54667 50.62 0 

72 52.27 63.33333 43.62667 37.08333 32.61 28.24333 0 

96 42.85 46.66667 22.60667 21.37667 21.71 0 0 

120 40.60 16.18 0.051333 0 0 0 0 

144 37.27 0.135667 0 0 0 0 0 

168 32.7 0 0 0 0 0 0 

192 17.68 0 0 0 0 0 0 

216 0 0 0 0 0 0 0 
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Figure 4-20: Human RBC Lysis (%) Induced by Ag NPs in Washed RBC . 

 

The amount of haemolysis is determined by subtracting the interference 

of Ag NPs from haemoglobin absorbance at 550nm. There was a high 

difference AgNPs of 50 and 100 µg/mL observed in washed RBC, after 24 

hours of incubation compared to controls. The haemolytic effect was 

shown to be lower in cleansed RBC than in whole blood .This is most 

likely related to the fact that plasma adsorption occurs in entire blood 

proteins on NPs can happen and have an impact, on characteristics of 

haemolysis (Shi et al., 2012). 

As the use of AgNPs increases, toxicological testing is required to ensure 

patient safety, Metallic silver ionizes and releases ions in the bloodstream 

when it comes into contact with blood, which can interact with 

transmembrane proteins, However, silver ion formation is not the only 

cause of haemolysis triggered by NPs; other processes (deformability, 

adhesiveness, membrane vesiculation, etc.) also play a role, various studies 

evaluated the haemolysis induced by AgNPs (Choi et al., 2011). The 

biological effects of AgNPs on human blood cells and the possible danger 

of thrombosis are poorly understood (Greulich et al., 2011). 
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In recent years, Hibiscus leaves mucilage (HLM) has been investigated 

for the development of several edible sustained release dosage forms. HLM 

has also been shown to have antibacterial properties against Gram-positive 

and Gram-negative bacteria (Rm and Nair, 2018). Phytochemical elements 

such as alkaloids, flavonoids, phenolics, and tannins have been linked to 

the antibacterial activity of H.sabdariffa extract (Nkumah, 2015; Zahraa, et 

al., 2020). 

4-8-3: Antioxidant Test: 

The antioxidant capacity of the chemical AgNPs was determined using a 

1-Diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging assay, and 

AgNPs were biosynthesized from H.sabdarriffa extract in vitro by 

decreasing DPPH free radicals. After 30 minutes in the dark, the 

absorbance (A) was measured at 517 nm after adding the nanoparticles and 

H.sabdarriffa extract to (0.1m) DPPH solution. The results revealed that 

nanoparticles and H.sabdarriffa extract had the ability to scavenge DPPH-

free radicles, as evidenced by the color change from DPPH purple to 

yellow (Figure 4- 21).  

These findings demonstrated the antioxidant activity of biosynthesized 

AgNPs and H.sabdarriffa extract in vitro, leading to a determination of the 

nanoparticles' and H.sabdarriffa extract's antioxidant competency In vitro. 
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Figure 4-21: Identification of Antioxidant Activity of Biosynthesized 

AgNPs and Hibiscus sabdarriffa Extract. 

 

The largest effect was found in the mixture of DPPH with Silver 

biosynthesized from H.sabdarriffa extract at a concentration of 2mg/ml 

(71.8) %, while the smallest inhibition titer found in the mixture of DPPH 

with H.sabdarriffa extract with silver from H.sabdarriffa extract at 

concentration 1mg/ml (40.7) %. 

The varying scavenging potentials of the compounds could be explained 

by the various processes engaged in radical-antioxidant interactions. 

Antioxidants work not just by scavenging free radicals, but also by limiting 

the generation of free radicals (Niki, 2010; Xing et al., 2015). 

The one,1-diphenyl-2-picrylhydrazyl scavenging activity of 

nanoparticles increased as their concentration rose, as evidenced by the 

increased percentage of the DPPH effect. Increasing the concentration of 

AgNPs had a greater effect because DPPH absorbs and donates more 

electrons (Kanipandian et al., 2014; Bhakya et al., 2015).  
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4-9: Molecular Detection by PCR for 18SrRNA ITS1 and 

ITS2 gene for E.granulosus 
 

The results of the PCR technique show the success of all DNA 

amplification processes extracted from the protoscolices and the germinal 

layer of the ITS1 and ITS2 genes in detecting the presence of the parasite. 

The results appeared as a positive result in ITS1 in some samples of sheep 

hydatid cysts numbered (1, 3, 4, 5 and 8) at molecular weight (100-1100) 

base pair as shown in figure (4-22). Negative results in humans (2, 6 and 7) 

after performing electrophoresis on the agarose gel, ITS1 appeared in sheep 

samples but did not appear in human samples.  

     Figure (4-23)shows the presence of the diagnostic gene for (ITS1 and 

ITS2) gene, ITS1 gene at the molecular weight (1100bp) and ITS2 gene at 

the molecular weight (750bp). The sample (1 and 2) of human hydatid 

cysts, ITS1 had negative results in the sample (1) and positive results for 

ITS2. But the sample (3 and 4) sheep hydatid cysts had positive results for 

ITS1 for the sample (3) and ITS2 for the sample (4). This study is 

consistent with the study of (Abdul-Kazim and Al-Mayali 2020) to detect 

the presence of the parasite using ITS1 gene. 

It is clear that the nucleotide sequences of the samples under study 

selected (H220224-023_O12_A2_AF and H220224-023_O14_B1_BF) had 

similarities with the numbered Indian sample ID: KX434757.1 with minor 

genetic variations as shown in figures (4-24) and (4-25). 

Table (4-8), shows that the first sample numbered H220224-

023_O12_A2_AF has a symmetry ratio of 98.87% for seven variations: 

G\A at position 5; -\A at position 10; C\A at position 11; A\C at position 

(80, 109), G\C at position 174; and A\G at position 162 are the transition 

mutation, whereas the second sample numbered H220224-

023_O14_B1_BF, the similarity ratio was 99.68% with two variants, only 
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one A\G at position 521 and A\C at position 559 which are transition 

mutations.   

 

Figure 4-22:  Banding patterns of ITS1 gene in hydatid cysts, L; molecular 

size marker (100 bp); ITS1 gene in samples of sheep hydatid cysts 

numbered (1, 3, 4, 5 and 8) at molecular weight (100-1100bp), (2, 6 and 7) 

in human after perform an electrophoresis on the agarose gel. 

   

 

Figure 4-23:  Banding Patterns of ITS1 and ITS2 Gene in Hydatid Cysts, L; 

Molecular Size Marker (100 bp), Line 1 and 2 in Human Hydatid Cysts, 3 

and 4 Sheep Hydatid Cysts. 
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 Table 4-8: The NCBI-BLAST Homology Sequence Identity (%) of ITS2 Gene 

between local E.granulosus local Isolates and NCBI-BLAST submitted 

E.granulosus isolates. 

Identities 

Sequence 

ID with 

compare 

Nucleotide Location 
Type of 

substitution 
No. 

98.87% 
ID: 

KX434757.1 

E.granulosus 

from India 

G\A 5 Transition 

H220224-

023_O12_A2_AF.

  

-\A 10 Transition 

C\A 11 Transition 

A\C 80 Transition 

A\C 109 Transition 

G\C 174 Transition 

A\G 162 Transition 

99.68% 
A\G 521 Transition H220224-

023_O14_B1_BF A\C 559 Transition 
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Figure 4-24: Alignment of the First Sample Numbered H220224-023_O12_A2_AF 

with DNA Nitrogenous Base Sequences of E.granulosus from India has ID: 

KX434757.1 

 

 

 
Figure 4-25: Alignment of the Second Sample Numbered H220224-023_O14_B1_BF, 

with DNA Nitrogenous base Sequences of E.granulosus from India has ID: 

KX434757.1 

 

4-10: Phylogenetic tree of E.granulosus: 

Figure (4-26) shows phylogenetic tree analysis based on ITS2 gene 

partial sequence in local E.granulosus isolates that are used for genotyping 

analysis. After matching this sample with the samples from the gene bank. 
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The study reached the identification of a sample of hydatid cyst at the 

molecular level using the region ITS, and the matching percentage was 

99% with the sample which has ID: KX434757.1named E.granulosus from 

India and this is recognized through the alignment drawn to compare it. 

The phylogenetic tree was constructed using the Maximum Likelihood 

method and Tamura-Nei model tree method) in (MEGA X version). The 

E.granulosus isolate from the second sample numbered H220224-

023_O14_B1_BF from human in figure (4-26) were showed genetic 

variation related to NCBI-BLAST E.granulosus isolates at genetic changes 

when compared to the other samples under study that appeared in the 

phylogenetic tree, besides the samples that registered with the NCBI Blast 

in diameter by drawing 0.1 came with very little genetic variation and close 

to the recorded international sample 

 

 

Figure 4-26: Phylogenetic Tree of Isolates Samples in the Current Study 

and Comparison with Another International Isolates are Registered in 

NCBI. 
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The current study of E.granulosus constantly undergoing genetic 

alteration through the appearance of mutations in the region ITS2. Genetic 

variation is present, and genetic evolution is clear within the species under 

study. For example, the samples approved in drawing the evolutionary tree 

showed something indisputable that there is an internal development that 

leads to variation, so it becomes clear, for example, that E.granulosus  

(KU356859.1) differs greatly from the rest of the samples deposited in the 

gene bank, E.granulosus  (XM-024498499.1) is different from the rest of 

the isolates and from our isolate diagnosed in E.granulosus  H220224 no.2, 

and even the samples that appear in one 

group,E.granulosus(XM024498499.1,AY389987.1,AY389985.1,KR29726

5.1,AY389986.1,AY389988.2, KR872308.1, KX013555.1) appear to be 

one group, but there is genetic variation inside it, so they are not on one 

line. 

The reason for the difference in the results may be due to the difference 

in the size of the samples, their number, origin and time of collection, the 

difference in geographical areas, the nature of animal feeding in those 

areas, or the presence of dogs near the abattoirs and butcher's shops that 

slaughter or sell a specific type of these animals (sheep, cattle) and thus 

contaminate water and vegetables by the feces of infected dogs, in addition 

to the customs and traditions of the inhabitants of those areas and the level 

of health awareness they have, and the extent of the spread of intermediate 

and final hosts to them, or it may be due to the adaptation of specific strains 

in those areas more than others (Al-Hasnawi et al., 2021). Gareh et al. 

(2021) emphasized that the goal of studying genetic evolution was to 

identify the forms of E.granulosus  that have spread  throughout the 

country, which is crucial information in the fight against this animal illness. 
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The nature of the environment, temperature and climatic conditions all 

play a role in the emergence of such variations in the samples. Therefore, 

the current study showed that the ITS sequence analysis is simple, fast and  

 

very reliable and can be used as an effective tool for identifying and 

classifying the studied species. It also provided a lot of useful genetic 

information about the studied species for the management of genetic assets. 

High Efficiency (Weidong et al., 2019). 
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5-1 :- Conclusions 

1- The aqueous extract of the chosen plant confirmed that they may be used 

as a viability detection stain, it appeared that the stain extracted from 

Crocus sativus was the best herbal stain compare with other natural dyes. 

2- The aqueous extract of Hibiscus sabdarriffa became the handiest at the 

viability of protoscolices (In-vitro), followed by Brassica oleracca, Beta 

vulgaris and Crocus sativus. 

3- The boiled water extract of Hibiscus sabdarriffa has better parasitic 

efficacy than Albendazole. 

4- Silver nanoparticles that are synthesized from Hibiscus sabdarriffa are 

safe and reliable and they could be taken into consideration as a brand new 

antihelminthic agent. 

5- Hibiscus sabdarriffa AgNPs show sporicidal activity on hydatid cyst 

protoscolices, which affects the parasite's in vitro survival. 

6- When PCR genes were amplified, DNA isolated from protoscolices 

performed better than DNA extracted from the germinal layer. 

7- The study emphasized parasite's presence and has a similar percentage was 

99% with a sample which has ID: KX434757.1 named E.granulosus from 

India and by recognized through the alignment drawn to compare it. 
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5-2 :- Recommendations 

1. conducting a study in vivo employing active substances derived from 

the Hibiscus sabdarriffa, such as an investigation on white mice 

experimentally infected with E.granulosus 

2. Finding a treatment for stray dogs and security dogs, as well as regular 

examination for them. 

3. urging researchers to develop a vaccine that is effective against Hydatid 

cystic diseases or treatments for both humans and animals that can help 

reduce the risk of infection and stop the life cycle by keeping dogs from 

eating dead animals or burying or burning infected animals that have 

been killed in abattoirs. 

4. Informing people about the parasite's life cycle and the role of dogs in 

the disease transmission. 

 

5. The Synthesis of gold nanoparticles and examination of their impact on 

the hydatid cyst of the Echinococcus granulosus.  

6. Studying how Hibiscus sabdarriffa AgNPs affect the parasite's 

molecular structure and gene expression using the polymerase chain 

reaction method would aid in developing new strategies around the role 

that this extract plays. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



References   

103 

 

References  
Abdallah, E.M. (2015). Antibacterial activity of Hibiscus sabdariffa L. 

calyces against hospital isolates of multitreatment resistant Acinetobacter 

baumannii. Journal of Acute Disease. 5(6) :512–516. 

Abdul kadhim, Hind A. and Hadi M. H. Al-Mayali (2017). Molecular 

characterizations of Echinococcus granulosus isolated from human and 

sheep in Euphrates region of Iraq. International Journal of 

Pharmaceutical Research. 9[3]: Special Issue.  

Abdul Kadhim, Hind A., and Hadi M. Hamza Al-Mayali (2020). 

Molecular characterizations of Echinococcus granulosus isolated from 

human and sheep in Euphrates region of Iraq. International Journal of 

Pharmaceutical Research, Issue 1 

Abdulhameed, M. F; Robertson, I. D., Al-Azizz, S. A., and Habib, I. 

(2019). Neglected zoonoses and the missing opportunities for one health 

education: The case of cystic echinococcosis among surgically operated 

patients in Basrah, Southern Iraq. Diseases Journal, 7(4): 1-10. 

Abdullha F. A. (2013). Effect of cold and boiled water extracts of Melia 

azedarach and Mentha piperita on adult’s mortality of Tragoderma 

granarium. Journal of the University of Anhar for Pure science, 7(3):60-

64  

Acevedo-Rodríguez, P. and Strong, M.T.  (2007). Catalogue of the seed 

plants of the West Indies Website.Contributions from the United States 

National Herbarium 52: 1-416.  

Adas, G.; Arikan S. and Kemik O. (2009). Use of albendazole sulfoxide, 

albendazole sulfone, and combined solutions as scolicidal agents on 

hydatid cysts (in vitro study). World. J. Gastroenterolo. 15(1):112–116 



References   

104 

 

Ahad, H.A.; Yesupadam P.; Ramyasree P. and et al (2011). Isolation and 

Physicochemical characterization of Hibiscus rosa-sinensis leaves 

mucilage. Int. J. Curr. Res 3(4):210–212 

Ahmed B., Ali J. and Bashir S. (2013): Optimization and Effects of 

Different Reaction Conditions for the Bioinspired Synthesis of Silver 

Nanoparticles Using Hippophae rhamnoides Linn. Leaves Aqueous 

Extract".World Applied Science Journal 22(6):836-843.  

Ahmed Gareh, Amira A. Saleh, Samar M. Moustafa, Amin Tahoun, Roua 

S. Baty, Refaat M. A. Khalifa, Ahmed K. Dyab, Doaa A. Yones, 

Mohsen I. Arafa, Amer R. Abdelaziz, Fatma A. El-Gohary and Ehab 

Kotb Elmahallawy (2021). Epidemiological, Morphometric and 

Molecular Investigation of Cystic Echinococcosis in Camel and Cattle 

from Upper Egypt: Current Status and Zoonotic Implications. Frontiers 

in Veterinary Science,8:1-13.  

Al-Azizz, Z.A. (2010). The use of some natural dyes for detection of viability 

of Echinococcus granulosus protoscolices in vivo. Minufiya Vet. J.; 

7(20):433-9.  

Al-Hamairy, A. (2010). Evaluation of the activity Datura stramonium seeds 

extracts on growth and development of hydatid cysts for Echinococcus 

granulosus in white mice Balb/c (Therapeutic, Histologic and 

Immunologic Study) Ph.D. Thesis. College of Science, Kufa University. 

167pp. (In Arabic). 

AL-ALOOSI1, Tuhfa T.; AL-TAI, A. A.; AL-SAMARRAI1, A. M..2018. 

Effect of Some Plants Extracts on the Viability of Protoscoleces in 



References   

105 

 

Vitro. Tikrit Journal of Pure Science, [S.l.], v. 22, n. 9, p. 16-19, oct. 

ISSN 2415-1726. 

Al-Hasnawi N., Al-Hamiary A. and Altameme H.J. (2022). Assessment 

activity of Helicteres isora L. fruit boiled water extract and albendazole 

treatment against protoscolices of Echinococcosis granulosus in vitro. 

AIP Conference Proceedings 2386, 020024. 

Al-Hasnawi, N. Z. S. S. (2020). Genetic Sequences of Echinococcus 

granulosus and Evaluated Medicinal Plants Agents for Viability of 

Protoscolies in vitro. M.Sc. Thesis, College of Science for Women / 

University of Babylon: 138 pp. 

Al-Hasnawi, N. Z. S. S.;Al-Hamairy A.K. and M. Altameme H. J.(2021). 

Haplotyping of Echinococcus granulosus Isolates from Human, Sheep 

and Cattles Hydatid Cysts in Some Central Euphrates Provinces, Iraq 

Indian Journal of Forensic Medicine and Toxicology, 15 (3):1-7 

Ali R, Khan S, Khan M, Adnan M, Ali I, Khan TA, Haleem S, Rooman 

M, Norin S, Khan SN (2020). A systematic review of medicinal plants 

used against Echinococcus granulosus. PLoS One.;15(10): e0240456.  

Ali-Bradeldin, H.; Al-Wabel N. and Gerald B. (2005).  Phytochemical 

pharmacological and toxicological aspects of Hibiscus sabdariffa: A 

review. Phytother. Res. 19:369-375. 

Al-Khalidi A. M. and Al-Hamairy A. K. (2016). Evaluation of the efficiency 

of hot and cold water extract of Aloe vera, Opuntia ficus indica (L.)  On 

the vitality of Protoscolices of Echinococcus granulosus. Babylon 

University, Journal pure and applied sciences :24(4)  



References   

106 

 

Al-Maliki, A.D.M. (2008). Investigation of the biochemical effect of phenols 

granulosus parasite in vitro. J., Th-Qar.Sci.,1(1):2-9. 

Almeida, F.; Oliveira, F.; Neves, R.and Siqueira, N. (2015). Morphometric 

characteristics of the metacestode Echinococcus vogeli Rausch and 

Bernstein,1972 in human infections from the northern region of Brazil. 

480–486. 

Al-Mhaisen Z.M.S. (2020). Molecular study of Echinococcus gramulosus for 

hydatid cysts from the origin of some intermediate hosts and the use of 

extracts of Annona squamosa plant. MSc. Thesis, Babylon 

University.118pp (In Arabic). 

Al-Musawi, H. S. M. (2012). Epidemiological study of the Giardia lambilia 

in Babylon Governorate and testing the efficiency of cold aqueous 

extract and raw powder for pomegranate peels in cats and rats 

experimentally infected with the parasite. M.Sc. Thesis, College of 

Science for Women / University of Babylon: 125 pp. (In Arabic).   

Al-Nakeeb, R. (2004). Seroepidemiological and therapeutic study on hydatid 

cyst infection in Kirkuk and Tikrit provinces, M. Sc. Thesis, College of 

Medicine, Tikrit University, Iraq.  

Al-Omari, A. M. A.M. (2012). The effect of some plant extracts on the 

viability of protoscolices of Echinococcus granulosus of human and 

sheep, both in vitro and in vivo. M.Sc. Thesis, College of Education / 

University of Mosul: 84 pp. (In Arabic). 

Al-Quran, S. (2008). Taxonomical and pharmacological survey of therapeutic 

plants in Jordan. J. Nat. Prod. 1(1):10-26. 



References   

107 

 

Al-Quzweeni, H.A.N. (2019). Morphological and Molecular Study of 

Echinococcus granulosus in Misan Province, South of Iraq. M.Sc. 

College of Science University of Misan.115pp. 

AL-Rawii K. M. and Kalafallah A. M. (2000). Agricultural experiments 

design and analysis, Mousl University print. 2
nd

 edu. 499pp. (In Arabic). 

Al-Rubaie, H. M. K. (1999). Study the effect of Datura innoxia Mill extract 

on the performance of Musca domesticae. Ph.D. Thesis, College of 

Science, University of Babylon: 126 pp. (In Arabic). 

Al-Saqi, H.M.A. (2001). Measurement of the   prevalence of hydatid cysts in 

some intermediate hosts in Baghdad with serological tests. M.sc. Thesis, 

College of Science, University of Baghdad. (In Arabic). 

Al-Tai, A. H. O. (2014). The biological activity of Punica granatum, herba-

alba artemisia and Allium sativum in the growth and development of the 

hydatid cysts of Echinococcus granulosus in vitro and in vivo. M.Sc. 

Thesis, College of Science for Women, University of Babylon: 127 pp. 

(In Arabic). 

Anoop. V, Cutinho L.I., Mourya P., Maxwell A., Thomas G., Rajput B.S. 

(2020). Approaches for encephalic treatment delivery using 

nanomaterials: the current status, Brain Res. Bull. 155 pp184–190. 

Arapitsas, P. and Turner, C. (2008). Pressurized solvent extraction and 

monolithic column- HPLC/DAD analysis of anthocyanins in red 

cabbage. Talanta, 74: 1218-1223. 

Araz Ramadhan Issa, Sardar Hassan Arif, Ayad Ahmad Mohammed, 

Federica Santolamazza, Azzurra Santoro, Wijdan Mohammed Salih 

Mero and Adriano Casulli (2022). Insights into Human Cystic 



References   

108 

 

Echinococcosis in the Kurdistan Region, Iraq: Characteristics and 

Molecular Identification of Cysts. Pathogens, 11: 408. 

https://doi.org/10.3390/pathogens11040408                                

Arora K. (2017). Liver and intrahepatic bile ducts-Non tumor infection 

infectious (non-viral) disorders. Echinococcal cyst. Retrieved from: 

http://www.pathologyoutlines.com/liver.html 

Arziak Z., Salman A. A. and Al-Obaidi H. S. (2008). Epidemiology of 

hydatid cyst with the experimental trial of the anti-parasitic activity of 

ivermectin in comparison to another common antiparasitic treatment. The 

Medical Journal of Tikrit,1(141). 

Ashokkumar S, Ravi S, Kathiravan V, and Velmurugan S. Retracted 

(2015). Synthesis of silver nanoparticles using a. indicum leaf extract and 

their antibacterial activity.134: 34-39  

Awwad, A.M.; Albiss, B. and Ahmad, A. L. (2014). Green synthesis, 

characterization and optical properties of zinc oxide nanosheets using 

Olea europea leaf extract. Advanced materials letters. 5: 520-524. 

Aziz, A.; Zhang, W.; Li, J.; Loukas, A.; McManus, D. P. and Mulvenna, 

J. (2011). Proteomic characteriza of Echinococcus granulosus hydatid 

cyst fluid from sheep, cattle and humans. Journal of Proteomics., 74(9): 

1560-1572. 

Babarykin, D.; Smirnova G.; Pundinsh I.; Vasiljeva S.; Krumina G. and 

et al. (2019). Red beet (Beta vulgaris) Impact on human health. Journal 

of Biosciences and Medicines 7: 61-79. 



References   

109 

 

Bachrach, Z. Y. (2012). Contribution of selected medicinal plants for cancer 

prevention therapy. Scientific Journal of the Faculty of Medicine. 

29(3):117-123. 

Bakht, Jehan; Huma Ali; Mubarak Ali Khan; Ayub Khan; Muhammad 

Saeed; Mohammad Shafi; Amjad Islam and Mohammad Tayyab 

(2011). Antimicrobial activities of different solvents extracted samples of 

Linum usitatissimum by disc diffusion method. African Journal of 

Biotechnology 10(85):19825-19835 

Balik, A.A.; Basoglu, M.; Celebi, F.; Oren, D.; Polat, K.Y.; Atamanalp, 

S.S.; and Akcay, M.N. (1999). Surgical treatment of hydatid disease of 

the liver: review of 304 cases. Arch. Surg, 134:166–169. 

 Barnouti, H.N. (1985). Human hydatid disease (Echinococcosis). Arab. J. 

Med.,4:20-28. 

Barzanji, A.A. and Saida, L.A. (2019). Echinococcosis in Kurdistan Iraq: 

Prevalence of cystic hydatidosis in man with a survey of E.granulosus 

eggs in stray dogs in Kalar City, Sulaymania Province, Kurdistan–Iraq. J. 

Univ. Raparin, 6:114–128.                                                                                                                                                                              

Beers. M. A; Porter. R. S; Jones. T. V; Kaplan J. L. and Berkwits M. 

(2006). The Merck Manual of Diagnosis and Therapy, Merck research 

laboratories, Kenilworth, NJ, USA, 18
th

 edition.   

Bell, D.R. and Gochenaur, K. (2006). Direct vasoactive and vasoprotective 

properties of anthocyanin-rich extracts, J. Appl. Physiol. 100 1164–1170. 

Benakashani F.; Allafchian A. and Jalali S. (2016). Biosynthesis of silver 

nanoparticles using Capparis spinosa L. leaf extract and their 



References   

110 

 

antibacterial activity. Karbala international journal of modern science, 

2016; 2(4):251-258.  

Berthomieu, C. and Hienerwadel, R. (2009). Fourier transform infrared 

(FTIR) spectroscopy. Photosynthesis research, 101(2-3): 157-170.  

Bhakya, S.; Muthukrishnan, S.; Sukumaran, M. and Muthukumar, M. 

(2015). Biogenic synthesis of silver nanoparticles and their antioxidant 

and antibacterial activity. Appl Nanosci., 6 (5):755–766 

Bhalshing, S.R. and Maheshwar V.L. (1998). Plant culture a potential 

source of medicinal compound. J. Sci. lnd. Res., 57: 703-708. 

Bhatia, G. (1997). Echinococcus. In Seminars in respiratory infections, 12(2): 

171-186. 

Biswas, P.K. and Dey, S. (2015). Effects and applications of silver 

nanoparticles in different fields. international journal of recent scientific 

research .6:5880-5883. 

Brunetti, E. (2015). Echinococcosis hydatid cyst medication. Medscape. J. 

(1):25-30. 

Brunetti, E.; Tamarozzi F.; Macpherson C.; Filice C.; Piontek M.S.; 

Kabaalioglu A.; Dong Y.; Atkinson N.; Richter J.; Schreiber-

Dietrich D. and Dietrich C.F. (2018). Ultrasound and cystic 

Echinococcosis. Ultrasound international open.; 4(3): E70.  

Budke, C.M.; Carabin H.; Ndimubanzi P.C.; Nguyen H.; Rainwater E.; 

Dickey M.  and et al. (2013). systematic review of the literature on 

cystic echinococcosis frequency worldwide and its associated clinical 

manifestations. Am. J. Trop. Med. Hyg. 88:1011–27. 



References   

111 

 

Caballero- Ortega H.; Pereda-Miranda R. and Abdullave F.I. (2007). 

HPLC quantification of major active components from 11 different 

saffron (Crocus sativus L.) sources. Food Chem.  100:1126-1131. 

Canter, P.H. E. Ernst, (2004). Anthocyanosides of Vaccinium myrtillus 

(bilberry) for night vision – a systematic review of placebo-controlled 

trials, Surv. Ophthalmol. 49 38–50. 

Cao, M.; Chen, K.; Li, W.; Ma, J.; Xiao, Z.; Wang, H.; and Gao, J. 

(2020). Genetic characterization of human-derived hydatid fluid based on 

mitochondrial gene sequencing in individuals from northern and western 

China. Journal of helminthology, 94. 

Castillo-Michel, H. A.; Larue, C.; Pradas Del Real, A. E.; Cotte, M. and 

Sarret, G. (2017). Practical review on the use of synchrotron based 

micro- and nano- X-ray fluorescence mapping and X-ray absorption 

spectroscopy to investigate the interactions between plants and 

engineered nanomaterials. Plant Physiology and Biochemistry, 110: 13-

32. 

Casulli, A. (2020). Recognizing the substantial burden of neglected 

pandemics cystic and alveolar echinococcosis. Lancet Glob. Health, 8: 

e470–e471.  

Ceclu L. and Oana-Viorela N. (2020). Red Beetroot: Composition and 

Health Effects- A Review. J Nutri Med Diet Care 6:043. 

doi.org/10.23937/2572-3278.1510043 

Celina Elissondo M.; Ceballos L.; Alvarez L.; Sánchez Bruni S.; Lanusse 

C. and Denegri G.  (2009).    Flubendazole and ivermectin in vitro 

combination therapy produces a marked effect on Echinococcus 



References   

112 

 

granulosus protoscoleces and metacestodes. Parasitology Research 

volume 105. 

Cerda, J.R.; Buttke D.E. and Ballweber L.R. (2018). Echinococcus spp. 

Tapeworms in North America. Emerging Infectious Dis 24(2):230–235  

Chen, J.H.; Wang C.J.; Wang C.P.; Sheu J.Y.; Lin C.L. and Lin H.H. 

(2013). Hibiscus sabdariffa leaf polyphenolic extract inhibits LDL 

oxidation and foam cell formation involving upregulation of 

LXRa/ABCA1 pathway. Food Chem. 141: 397-406. 

Chen, L.Q.; Fang, L.; Ling, J.; Ding, C.Z.; Kang, B. and Huang, C.Z. 

(2015). Nanotoxicity of silver nanoparticles to red blood cells: size 

dependent adsorption, uptake, and hemolytic activity. Chemical research 

in toxicology. 28: 501-509. 

Cheng C., Saad S. and Abdullah R. (2014). Alternative staining using 

extracts of Hibiscus (Hibiscus rosa-sinensis L.) and red beet (Beta 

vulgaris L.) in diagnosing ova of intestinal nematodes (Trichuris 

trichiura and Ascaris lumbricoides). European journal of biotechnology 

and bioscience. 1(5):14-8.  

Chhikara N.; Kushwaha K.; Sharma P.; Gat Y. and Panghal A. (2019). 

Bioactive compounds of beetroot and utilization in food processing 

industry: A critical review. Food Chemistry 272: 192-200. 

Chin, J. (2001). Control of communicable disease of manual. 17
th

 ed. United 

States of America, 198-211. 

Choi J.; Reipa V.; Hitchins V.M.; Goering P.L. and Malinauskas R.A. 

(2011). Physicochemical characterization and in vitro hemolysis 

evaluation of silver nanoparticles. Toxicol Sci. 123:133-43.              



References   

113 

 

Choudhary M.K.; Kataria J.; Cameotra S.S. and Singh J. (2015): A facile 

biomimetic preparation of highly stabilized silver nanoparticles derived 

from seed extract of Vigna radiate and evaluation of their antibacterial 

activity. Applied Nanosciences. 6 (1):105-111.  

Cisse, M.; Dornier, M.; Sakho, M.; Ndiaye, A.; Reynes, M. and Sock, O. 

(2009). Le bissap (Hibiscus sabdariffa L.): composition et principales 

utilisations. Fruits, 64(3): 179-193. 

Clifford T.; Howatson G.; West D.J. and Stevenson E.J. (2015). The 

potential benefits of red beetroot supplementation in health and disease. 

Nutrients 7: 2801-2822. 

Cox, F. E. G. (2004). Modern parasitology: A textbook of parasitology. 2
nd

 

edu., Blackwll Science Ltd. Oxford.: 3252 pp. 

Craig, P.S.; Hegglin, D.; Lightowlers, M.W.; Torgerson, P.R.; Wang, Q. 

(2017). Echinococcosis: Control and Prevention. Adv. Parasitol. 96: 55–

158.  

Cucher, M. A.; Macchiaroli, N.; Baldi, G.; Camicia, F.; Prada, L. and 

Maldonado, L. (2016). Cystic echinococcosis in South America 

systematic review of species and genotypes of Echinococcus granulosus 

sensu lato in humans and natural domestic hosts Trop Med Int. Health., 

21(2): 166-75. 

Dacie, S. J. V. and Lewis, S. M. (1991). Practical haematology, 7
th

 edi 

Longman Group UK Ltd., Singapore, pp: 556. 

David, T. J. and Petri, W. A. (2006). Markell and Voges medical 

parasitology. 9th ed. Saunders Elsevier. USA., pp: 224-231. 

http://link.springer.com/journal/13204/6/1/page/1


References   

114 

 

Delorenzi, J. C; Attias, M; Gattas, C. R; Andrade, M; Rezende, C;Pinto, 

A. C; Henriques, A. T; Bou-Habib, D. C. and Saraiva, E. M. (2001). 

Anti-leishmanial activity of an indole alkaloid from Peschiera australis. 

Antimicrobial. Agents. Chemotherapy, 45(5): 1349-1354. 

Deplazes, P.; Rinaldi, L.; Rojas, C.A.; Torgerson, P.R.; Harandi, M.F.; 

Romig, T.; Magambo, J. (2017). Global distribution of alveolar and 

cystic echinococcosis. In Advances in Parasitology; Academic Press: 

Cambridge, MA, USA., 95: 315–493.  

Devi.P, Saini.S, Kim.K.H. (2019), The advanced role of carbon quantum dots 

in nanomedical applications, Biosens. Bioelectron. 141. 

Dias, J.S.; Monteiro, A.A. and Lima, M.B. (1993). Numerical taxonomy of 

Portuguese Tronchuda cabbage and Galega kale landraces using 

morphological characters. Euphytica 69(1–2): 51–68. 

Ebrahimipour, M.; Rezaeian, S.; Shirzadi, M. R. and Barati, M. (2019). 

Prevalence and risk factors associated with human cystic echinococcosis 

in Iran. Journal of parasitic diseases: official organ of the Indian Society 

for Parasitology, 43(3):385–392. https://doi.org/10.1007/s12639-019-

01102-w 

Eckert J.; Schantz P.; Gasser R.; Torgerson P.; Bessonov A.; Movsessian 

S. and Thakur A. (2001). Grimm F and Nikogossian M. Geographic 

distribution and prevalence. In: WHOI/OIE manual on echinococcosis in 

humans and animals: a public health problem of global Concern, 100-

142: 92-9044-522-X. 

https://doi.org/10.1007/s12639-019-01102-w
https://doi.org/10.1007/s12639-019-01102-w


References   

115 

 

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

aspects of echinococcosis, a zoonosis of increasing concern. Clin. 

Microbiol. Rev; 17:107-135. 

Eckert, J., Deplazes, P., Craig, P.S., Gemmell, M.A., Gottstein, B., Heath, 

D.D., Jenkins, D.J., Kamiya, M. and Lightowlers, M. (2001). 

Echinococcosis in animals: clinical aspects, diagnosis and treatment.  

Eckert, J.; Conraths F.J. and Tackmann K, (2000). Echinococcosis: 

anemerging or re-emerging zoonosis? Int. J. Parasitol. 30: 1283–1294. 

Eckert, J.; Gemmell, M.; Meslin, F.-X. and Pawlowski, Z. (2002).  

WHO/OIE Manual on Echinococcosis in Humans and Animals: A Public 

Health Problem of Global Concern. World Organization or Animal 

Health, Paris., 20-71. 

Ekhnefer, A. M. H. (2012). Biological studies on hydatid cysts infesting 

sheep in Libya. Ph. D thesis, Mansoura University, Egypt. 

El Naim, A.M, and Ahmed S.E. (2010) Effect of weeding frequencies on 

growth and yield of two Roselle (Hibiscus sabdariffa L.) varieties under 

rain fed, Aust. J. Basic Appl. 4250–4255. 

Eleonore R.;  Alexis T.; Bernard L. and  Vlad G. (2018). Pulmonary cyst 

embolism: a rare complication of hydatidosis European Journal of 

Cardio-Thoracic Surgery, 53(1):286-287. 

https://doi.org/10.1093/ejcts/ezx286 

Elowni, E.E.; Ahmad, M.F.; Abdelnabi, G.H. and Badawi, R.M. (2020). 

Potential Application of Hibiscus sabdariffa L. (Malvaceae) Aqueous 

Extract for Assessment of Viability of Protoscolices from Hydatid Cysts. 

Open Access Library Journal, 7: e6398. 

javascript:;
javascript:;
javascript:;
javascript:;
https://doi.org/10.1093/ejcts/ezx286


References   

116 

 

Erin, H.K. (2007). Hydatid Cyst Disease in the Archaeological Record 

Newsletter of the Society for Archaeological Sciences. SAS Bulletin, 30 

(3): 7-9. 

Eser, I.; Şeker, A.; Günay, Ş.; Aydın, M. S.; Sak, Z. H. A. and Yalçın, F. 

(2013). Çoklu organ tutulumlu hidatik kist hastasında albendazol 

tedavisinin etkinliği. Dicle Tıp Dergisi., 40(4). 

Faltusová Z.,   Kučera L. and Ovesná J. (2011). Genetic diversity of 

Brassica oleracea var. capitata gene bank accessions assessed by AFLP. 

Electronic Journal of Biotechnology. DOI:10.2225/vol14-issue3-full text-

4 

Fullerton, M.; Khatiwada J.; Johnson J.U.; David S.; William L.L. 

(2011). Determination of antimicrobial activity of sorrel (Hibiscus 

sabdariffa) on E.coli O157:H7 isolated from food, veterinary and clinical 

samples. J Med Food 14(9): 950-956. 

Galeh, T.M.; Spotin, A.; Mahami-Oskouei, M.; Carmena, D.; Rahimi, 

M.T.; Barac, A.; Ghoyounchi, R.; Berahmat, R. and Ahmadpour, E. 

(2018). The seroprevalence rate and population genetic structure of 

human cystic echinococcosis in the Middle East: a systematic review and 

meta-analysis. Int. J. Surg. 51, 39–48. 

Galindo, M.; Gonzalez, M. J.; and Galanti, N. (2002). Echinococcus. 

mranulosus protoscolex formation in natural infections. Biological 

Research., 35(3-4): 365-371. 

Gangola, S.; Khati P.; Bhatt P. P. and Sharma A. (2017). India as the 

heritage of medicinal plant and their use. Curr. Trends Biomedical Eng 

Biosci., 2572-1151. 



References   

117 

 

Garibyan, L. and Avashia, N. (2013). Research techniques made simple: 

polymerase chain reaction (PCR). The Journal of investigative 

dermatology, 133(3):22-56. 

Gazit, E. and Mitraki, A. (2013). Plenty of room for biology at the bottom: 

an introduction to bionanotechnology. World scientific. 

Ghassan, H. J. and Amjad, A. A. (2015). Ivermectin activity in treatment of 

cattle dermatopyhtosis. Diyala Journal of Agricultural Sciences.7(1):30-

40. 

Ghosh, S. (2013). Paniker's textbook of medical parasitology. JP Medical 

Ltd., pp: 127-134. 

Gockel-Blessing, E. A. (2013). Clinical parasitology: a practical approach, St. 

Louis, Mo.: Elsevier Saunders. 

 Golzari, S. E. J. and Sokouti, M. P. (2014). The outermost layer of hydatid 

cyst. World J. Gastroenterology., 20(5): 1377-1378. 

Gottstein, B. and Beldi, G. (2017). Echinococcosis. In infectious diseases 

Elsevier.:1038. 

Gottstein, B.; Wang, J.; Blagosklonov, O.; Grenouillet, F.; Millon, L.; 

Vuitton, D.A. and et al (2014). Echinococcus metacestode: in search of 

viability markers. Parasite, 21: 63.  

Gresta, F. (2007). Saffron an alternative crop for sustainable agricultural 

systems. A review. Agronomy for Sustainable Development.28:95-112. 

Greulich, C.; Diendorf J.; Gessmann J.; Simon T.; Habijan T.; Eggeler G. 

and et al. (2011). Cell type-specific responses of peripheral blood 

mononuclear cells to silver nanoparticles. Acta Biomater. 7:3505-14.      



References   

118 

 

Hajizadeh, M.; Ahmadpour E.; Sadat A.T.E. and Spotin A. (2013). 

Hydatidosis as a cause of acute appendicitis: a case report. Asian Pac J 

Trop Dis; 3:71. 

Halajian, A.; Luus-Powell, W. J.; Roux, F.; Nakao M.; Sasaki, M. and 

Lavikainen, A. (2017). Echinococcus felidis in hippopotamus, South 

Africa. Vet. Parasitol., 243, 24–28.    

Hama, A.; Hassan, Z.; Salih Mero, W.; Interisano, M.; Boufana B. and 

Casulli A. (2015). A morphologically unusual Echinococcus granulosus 

(G1 genotype) cyst in a cow from Kurdistan-Iraq. Epidemiology 

(Sunnyvale). 5(005): 2161-1165. 

Hama, A.A.; Mero, W.M. and Jubrael, J.M. (2013). Molecular 

identification of Echinococcus granulosus (G1) strain in human and 

animals. Sci. J. Univ. Zakho. 1:1-7. 

Hammad, S.J., and et al. (2018). Molecular genotyping of Echinococcus 

granulosus in the North of Iraq. Veterinary parasitology. 249: p. 82-87. 

Hansh, W. and Awad A. (2016). Genotyping study of hydatid cyst by 

sequences of ITS1– rDNA in Thi-Qar – Southern of Iraq. Int. J. Curr. 

Microbiol. Appl. Sci. 5:350–61. doi: 10.20546/ijcmas.2016.508.037. 

Harborne, J., (1998). Methods of extraction and isolation. Phytochemical 

methods 3, 60-66.  

Harborne, J.A. (1984). Phytochemical methods. Chapman and Hall. New 

Yourk.1
st
 edn., 271 pp. 



References   

119 

 

Harvey, R. A.; Champe, P. C, and Fisher, B. D. (2007). Lippincott’s 

Illustrated Reviews: Microbiology, Lippincott Williams and Wilkins, 

Philadelphia, PA, USA, 2nd edition. 

Hassan, K.T.; Wang J.; Han X.; Sharp J.J.; Bhaduri G.A.; Martis V.; 

Šiller L. (2019). Catalytic performance of nickel nanowires immobilized 

in silica aerogels for the CO2 hydration reaction, ACS Omega 4 (1): 

1824–1830. 

Hendrix C.M. and Robinson E. D. (2006). Diagnostic parasitology for 

veterinary technicians3rd.Mosby, Elsevier. China. p213-214. 

Higuita, N. I. A; Brunetti, E., and McCloskey, C. (2016). Cystic 

echinococcosis. Journal of clinical microbiology. 54(3): 518-523. 

Hodžić, A.; Alic, A.; Supic, J.; Skapur, V. and Duscher, G.G. (2018).   

Echinococcus ortleppi, the cow strain in a crested porcupine (Hystrix 

cristata): A new host record, Vet. Parasitol., 256:32-34.  

Husaini, A. M.; Wani, S. A.; Sofi, P.; Rather, A. G.; Parray, G. A.; 

Shikari, A. B. and et al. (2009). Bioinformatics for saffron (Crocus 

sativus L.) improvement. Communications in Biometry and Crop 

Science. 

Hussain, N.I.; AL-Rubaei, H.M. and Idan, S.A. (2014). Effect of aqueous 

extract Leaves of Tamarix macrocarppa and Ziziphus Mill in height and 

yield of Solanum melogena class Barcelona. Euphrates Journal of 

Agriculture Science, 6(2):82-92. 

Hussein, T. (2020). Effect of infection and chemotherapy of hydatidosis on 

expression of some apoptotic markers in mice. PhD thesis, University of 

Baghdad). 



References   

120 

 

ITIS, Integrated Taxonomic Information System (2022). Amaranthaceae and 

Phytolaccaceae of North America Update, database (version 

2011).https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TS

N&search_value=20680#null 

Izadi, J. and Ajami A. (2006). Biochemical profiles of hydatid cyst fluids of 

Echinococcus granulosus of human and animal origin (sheep, goat, cattle 

and camel). Journal of Animal and Veterinary Advances. 

Jahangir, M.; Kim, H.K.; Choi, Y.H. and Verpoorte, R. (2009). Health-

Affecting Compounds in Brassicaceae. Compr. Rev. Food Sci. Food Saf., 

8:31-43.        

Jasmitha SK.; Ahok Shenoy and Karunakar Hegde. (2018). A Review On 

Beta Vulgaris (Beet Root). International Journal of Pharma and Chemical 

Research, 4(2): 136-140 

John, D. T.; and William A. P. (2006). Markell and Voges Medical 

Parasitology. 9
th

 edi. St. Louis, MI: Saunders Elsevier, 224-231. 

Joshi, M. and Deshpande, J. D. (2010). Polymerase chain reaction: methods, 

principles and application. International Journal of Biomedical Research., 

2(1): 81-97. 

Julie, L.; Valentine M.; Lutfiye A.; François M.; Sonja B.; Olivier T.; 

Stéphane L. and Jean-Michel D. (2014). Impact of Silver Nanoparticles 

on Haemolysis, Platelet Function and Coagulation. Nanobiomedicine. 1; 

1:4. doi: 10.5772/59346. PMID: 30023015      

Juyi, L.; Yan, J.; Xiufang, W.; Zhaoqing, Z.; Junliang, L.; Mingxing, Z.; 

Wei, Z. (2013). Analysis of the chemical components of hydatid fluid 

https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=20680#null
https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=20680#null


References   

121 

 

from Echinococcus granulosus. Rev. Soc. Bras. Med. Trop. ;46 (5): 605-

610. 

Kale, R.G.; Sawate A.R.; Kshirsagar R.B.; Patil B.M. and Mane R.P. 

(2018). Studies on evaluation of physical and chemical composition of 

beetroot (Beta vulgaris L.). International Journal of Chemical Studies 6: 

2977-2979. 

Kalesi, M.; Behboodi, B.S. and Ebrahimzadeh, H. (2004). Development 

and contraction of contractile roots in Crocus sativus. Acta Hortic. 2004, 

650, 55–58 

Kamal, S.B. (2018). Staining of Leishmania Donovani Promastigotes by 

Natural Flower Dyes. Pakistan Journal of Biotechnology. 2018 Jun 25; 

15(2):299-302. 

Kamiya, M.; Lagapa, J.T.; Ganzorig, S.; Kobayash, F.; Nanaka, N.; 

Yuzaburo, O. (2007). Echinococcosis risk among domestic definitive 

host, Japan. Int. J. pharm., 346: 47-56.  

Kang, T.; Kim Y.G.; Kim D. and Hyeon T. (2020), Inorganic nanoparticles 

with enzyme-mimetic activities for biomedical applications, Coord. 

Chem. Rev. 403 21.  

Kanipandian, N.; Kannan, S.; Ramesh, R.; Subramanian, P. and 

Thiumurugan R. (2014). Characterization, antioxidant and cytotoxicity 

evaluation of green synthesizwd silver nanoparticales using Cleistanthus 

collinus extract as surface modifier. Mater Res Bull., 49:494–502.             

Karyakarte, R.P. and Damle, A.S. (2008). Medical parasitology. Books and 

allied (P)Ltd., 116-121. 



References   

122 

 

Kern, P.; Menezes da Silva A.; Akhan O.; Müllhaupt B.; Vizcaychipi 

K.A.; Budke C. and et al. (2017). The echinococcoses: diagnosis, 

clinical management and burden of disease. Adv Parasitol. 96:259–369. 

Khalifa, R.; Nasser, F.; Elsetouhy, A. and Farag, I. (2016). Hydatid    cyst 

of the neck. A case report and literature review. Egyptian Journal of Ear, 

Nose, Throat and Allied Sciences, 17(2): 103-105.    

Khaln, A.; Ahmed H.; Simsek S.; Afzal M. S. and Cao J. (2020). Spread of 

cystic Echinococcosis in Paksistan due to stray dogs and livestock 

slaughtering habits: research priorities and public health 

importance, Front Public Health, 7: 412  

Khan, S.N.; Ali R.; Khan S.; Norin S.; Rooman M.; Akbar N.U. and et al. 

(2021). Cystic echinococcosis: an emerging zoonosis in southern regions 

of Khyber Pakhtunkhwa, Pakistan. BMC Vet Res. 

Khuroo, M.S.; Dar, M.Y.; Yattoo, G.N.; Showkat, A.Z.; Javaid, G.; Khan 

B.A.; and Boda, M.I. (1993). Percutaneous drainage versus albendazole 

therapy in hepatic hydatidosis: a prospective, randomized study. 

Gastroenterology ,104:1452–1459. 

Kianbakht S. and Ghazavi A. (2005). Evaluation of immunological and 

hematological effects of saffron in men. Ethnopharmacologia,36: 78-83. 

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. 



References   

123 

 

Korbekandi, H.; Ashari Z.; Iravani S.; Abbasi S. (2013). Optimization of 

biological synthesis of silver nanoparticles using Fusarium oxysporum. 

Iranian journal of pharmaceutical research: IJPR; 12(3):289.  

Korkmaz N.; Ceylan Y.; Karadag A.; Bulbul A.S.; Aftab M.N.; Saygili S. 

and Sen. F. (2020). Biogenic silver nanoparticles synthesized from 

Rhododendron ponticum and their antibacterial, antibiofilm and 

cytotoxic activities, J. Pharm. Biomed. Anal. 179  

Kumar, N. and Kumbhat, S. (2016). Essentials in Nanoscience and 

Nanotechnology, Wiley and sons Inc. 2016, pp:111. 

Kumar, N.; Wani, Z.A. and Dhyani, S. (2015). Ethnobotanical study of the 

plants used by the local people of Gulmarg and its allied areas, Jammu 

and Kashmir, India. International Journal of Current Research in 

Bioscience and Plant Biology 2, 16-23.  

Kwang, Jin Lee; You Chang Oh; Won Kyung Cho and Jin YeulMa 

(2015). Antioxidant and Anti-Inflammatory Activity Determination of 

One Hundred Kinds of Pure Chemical Compounds Using Offline and 

Online Screening HPLC Assay, Evidence-Based Complementary and 

Alternative Medicine: Article ID 165457, 13 pages 

Lev, E. (2002). Medical exploitation of inorganic substance in medical and 

early ottoman periods. Alder Mus Bull.   28(2-3):11-6. 

Lewellen, R.; Panella R. and Harveson R. (2009). Introduction -botany of 

the beet plant. In: Harveson R, Hanson LE, Hein GO, editors. 

Compendium of the beet diseases and insects. St. Paul, MN: APS Press; 

p. 2–3. 



References   

124 

 

Li, Y.; Xiao Y.; Su M.; Zhang R.; Ding J.; Hao X. and Ma Y. (2016). Role 

of soluble programmed death-1 (sPD-1) and sPD-ligand 1 in patients 

with cystic echinococcosis. Experimental and therapeutic medicine; 

11(1):251-256. 

Loker, E. S. and Hofkin, B. V. (2015). Parasitology: A Conceptual 

Approach', Garland Science, 559 pp. 

Lynne, S.; Garcia David and Bruckner A. (2000). Echinococcus granulosus 

diagnostic approaches medical parasitology, 2
nd

 ed. Americans society 

for microbiology, 100-113. 

Malik, S.; Jang, W.; Park, S.Y.; Kim, J.Y.; Kwon, K.S. and Kim, C. 

(2019). The target specificity of the RNA binding protein Pumilio is 

determined by distinct co-factors. Biosci. Rep. 39(6): BSR20190099. 

Mandal, S. and Mandal, M. D. (2012). Human cystic echinococcosis: 

epidemiologic, zoonotic, clinical, diagnostic and therapeutic aspects. 

Asian Pac. J. Trop. Med.; 5(4): 253-60. 

Marhaba Z and Haniloo A. Staining of parasitic helminths by extracts of 

Allium cepa, Juglans regia, and Rubia tinctorum: An Approach to herbal 

dyes. Iranian journal of parasitology,13(2):293. 

Marquardt, W. C.; Dernaree, R. S. and Griere, R. B. (2000). Parasitology 

and Vector Biology. 2
nd

ed. Harcourt Academic Press, Toronto, 335-399. 

McManus, D.P.; Gray D.J.; Zhang W. and Yang Y. (2012). Diagnosis 

treatment, and management of echinococcosis. Bmj. 11: 344.  

Mehlhorn, H. (2008). Medicinal Uses of Roselle Plant (Hibiscus sabdariffa 

L.), Encyclopedic reference of parasitology springer, Berlin 2000 pp. 



References   

125 

 

Mehmood, N.; Muqaddas H.; Arshad M.; Ullah M.I, and Khan Z.I. 

(2020). Comprehensive study based on mtDNA signature (nad1) 

providing insights on Echinococcus granulosus s.s. genotypes from 

Pakistan and potential role of buffalo-dog cycle. Infect Genet 

Evol.;81:104271.  

Mehmood, Naunain; Hira Muqaddas; Muhammad Irfan Ullah; Urmas 

Saarma and Antonio Varcasia (2022). Genetic structure and 

phylogeography of Echinococcus granulosus sensu stricto genotypes G1 

and G3 in Pakistan and other regions of the world based on nad5 gene, 

Elsevier :1-8   

Melnyk, J. S. and Wang M. M. (2010). Chemical and biological properties 

of the world᾿s most expensive spice: saffron. Food Research 

International. 43: 1981-1989.  

Mohamed, R.; Fernandez J.; Pineda M. and Augilar M. (2007). Roselle 

(Hibiscus sabdariffa) seed oil is a rich source of gamma-tocopherol, J. 

Food Sci. 72 (3): 207–210. 

Mohamed, R.; Fernandez J.; Pineda M.; Augilar M.; Norouzi R.; Ataei 

A.; Hejazy M.; Noreddin A. and El Zowalaty M. E. (2020), Roselle 

(Hibiscus sabdariffa) Scolicidal effects of nanoparticles against hydatid 

cyst protoscolices in vitro, Int. J. Nanomed.  1095–1100.  

Mohanpuria, P.; Rana N. and Yadav S. (2008). Biosynthesis nanoparticles: 

technological concepts and future applications. J Nanopart Res, 10:507–

517. 

Molina, R.V.; García-Luis, A.; Valero, M.; Navarro, Y.; Guardiola, J.L. 

(2003). Extending the harvest period of saffron. Hortic. 650, 219–225. 



References   

126 

 

Moro, P. L. and Cantey, P. (2018). Echinococcus Species: Agents of 

echinococcosis.In: Principles and practice of pediatric infectious 

diseases. Elsevier:1404-1410pp.  

Moro, P.L.; Bonifacio, N.; Gilman, R.H.; Lopera, L.; Silva, B.; 

Takumoto, R.; Verastegui, M. and Cabrera, L. (1999). Field diagnosis 

of Echinococcus granulosus infection among intermediate and definitive 

hosts in an endemic of human cystic echinococcosis. Tran. Roy. Soc. 

Trop. Med. Hyg., 93: 611-615.  

Muller, R.; Rollinson, D. and Hay, S. I. (2007). Advance in parasitology. 

1stedn. Elsevier Ltd. Amsterdam, 85: 360. 

Nakao, M.; Yanagida, T.; Konyaev, S.; Lavikainen, A.; Odnokurtsev, 

V.A.; Thompson, R.C.A. and McManus, D. (2001). Aetiology: 

parasites and life-cycles., World Organization for Animal Health, Paris, 

France., 1-19 pp. 

Neelwarne, B. and Halagur S.B. (2013). Red beet: An overview. In: B 

Neelwarne, Red Beet Biotechnology-Food and Pharmaceutical 

applications. Springer Science, Business Media, New York, 1-43. 

Newton, C.R. and Graham, A. (1997). PCR .2
nd

 ed., Springer-Verlag, New 

York.342pp.  

Niari, S.; Rashidi, M. and Nazari, M. (2012). Prediction and carrot reducing 

based on brix and weter. Middle East. J. and Scientific Research, 12(4): 

542-546.                                       

Niki, E. (2010). Assessment of antioxidant capacity in vitro and in vivo. Free 

Radic. Biol. Med. 15;49(4):503-15. DOI:10.1016/ j. 

freeradbiomed.2010.04.016 



References   

127 

 

Nikmanesh, B. and et al. (2014). Genotyping of Echinococcus granulosus 

isolates from human clinical samples based on sequencing of 

mitochondrial genes in Iran, Tehran. Iranian journal of parasitology. 

9(1):20. 

Nkumah, O. C. (2015). Phytochemical analysis and medicinal uses of 

Hibiscus sabdariffa. International journal of Herbal medicine, 2(6):16-

19.     

 Norouzi, R.; Ataei A.; Hejazy M.; Noreddin A. and El Zowalaty M.E. 

(2020), Scolicidal effects of nanoparticles against hydatid cyst 

protoscolices in vitro, Int. J. Nanomed.  1095–1100.                                                                                                      

OIE. (2008). Office International des Epizootics, OIE Terrestrial manual on 

diagnosis of hydatidosis/echinococcosis. France., pp: 175-186.   

Okereke, C.N.; Iroka, F.C. and Chukwuma MO. (2015). Phytochemical 

analysis and medicinal uses of Hibiscus sabdariffa. International Journal 

of Herbal Medicine 2015; 2 (6): 16-19 

Olaleye, M.T. (2007). Cytotoxicity and antibacterial activity of methanolic 

extract of Hibiscus sabdariffa. J. Med. Plant Res. 1: 9-13 

Olumese, F.E. and Oboh H.A. (2018). Hepatoprotective effect of beetroot 

juice on liver injury in male sprague–dawley rats. Annals of Tropical 

Pathology 9: 83-88. 

Ovais, M.; Khalil A.K.; Islam N.U.; Ahmad I.; Ayaz M.; Saravanan M.; 

Shinwari Z.K. and Mukherjee S. (2018). Role of plant phytochemicals 

and microbial enzymes in biosynthesis of metallic nanoparticles. Appl. 

Microbiol. Biotechnol. 102(16):6799–6814. 



References   

128 

 

Ozioma, E. O. J. and Chinwe O.A.N. (2019). Herbal medicines in African 

traditional medicine. Books herbal medicine. Open access peer-reviewed 

chapter. 

Palmqvist, Martin (2017). Nanoparticles. Diss. (sammanfattning/ summary) 

Uppsala: Sveriges lantbruksuniv., Acta Universitatis agriculturae 

Sueciae, 105: 1652-6880.  

Paniker C. K. J. and Ghosh S. (2013). Paniker’s Textbook of Medical 

Parasitology, seventh edition, Jaypee brother's medical publishers (P) 

LTD, New Delhi. 266p. 

 Paniker, C.K. (2017). Text Book of Medical Parasitology, Jayple Brothers 

Medical Publishers, New Delhi, India, 6
th

 edition, 2007. 

Pawlowski, Z. S.; J. Eckert; D. A. Vuitton; R. W. Ammann; P. Kern; P. S. 

Craig; F. K. Dar; F. De Rosa; C. Filice; B. Gottstein; F. Grimm; C. 

N. L. Macpherson; N. Sato; T. Todorov; J. Uchino; W. von Sinner 

and H. Wen. (2001). Echinococcosis in humans: clinical aspects, 

diagnosis and treatment, p. 20-66. In J. Eckert, M. A. Gemmell, F.-X. 

Meslin, and Z. S. Pawlowski (ed.), WHO/OIE manual on echinococcosis 

in humans and animals: a public health problem of global concern. World 

Organisation for Animal Health, Paris, France.Pedreno, M.A. and 

Escribano, J. (2000). Studying the oxidation and the antiradical activity 

of betalain from beetroot. Journal of Biological Education, 35:49–51. 

Pellegrini, N.; Ying M. and Rice-Evans C. (1999). Screening of dietary 

carotenoids and carotenoid-rich fruits extract for antioxidant activities 

applying 2,2�-azobis (3-ethylbenzothine-6-surfonic acid) radical cation 

decolorization assay,” Methods in Enzymology, 299: 384–389. 



References   

129 

 

Pensel, P. E.; Castro, S.; Allemandi, D.; Bruni, S. S.; Palma, S. D.; and 

Elissondo, M. C. (2014).  Enhanced chemoprophylactic and clinical 

efficacy of albendazole formulated as solid dispersions in experimental 

cystic echinococcosis. Veterinary parasitology, 203(1-2):80-86. 

Puro, K.; Sunjukta R.; Amirs S.; Ghatak S.; Shakuntala I.; Sen A.; 

Hassan K.T.; Wang J.; Han X. and Sharp J.J. (2019). Catalytic 

performance of nickel nanowires immobilized in silica aerogels for the 

CO2 hydration reaction, ACS Omega 4 (1):1824–1830. 

Puro, K.; Sunjukta, R.; Samir, S.; Ghatak, S.; Shakuntala, I. and Sen A. 

(2014). Medicinal Uses of Roselle Plant (Hibiscus Sabdariffa L.): A Mini 

Review. Indian Journal of Hill Farming 27(1):47-51 

Rades, S.; Hodoroaba, V.; Salge, T.; Wirth, T.; Lobera, M. P.; Labrador, 

R.H.; Natte, K.; Behnke, K.; Gross, T. and Unger W. E. S. (2014). 

High-resolution imaging with SEM, T-SEM, EDX and SAM as a 

combined methodical approach for morphological and elemental analyses 

of single engineered nanoparticles. RSC Adv., 4:49577-49587.                                                      

Radziejewska-Kubzdela, E. and Bieganska-Marecik R. (2015). A 

comparison of the composition and antioxidant capacity of novel 

beverages with an addition of red cabbage in the frozen, puree and 

freeze-dried forms. LWT - Food Sci. Technol. 62: 821-829. 

Rahman, W.; Elmajdoub, L.E; Noor, S. and Wajidi, M.F. (2015). Present 

status on the taxonomy and morphology of Echinococcus granulosus: A 

review. Austin J. Vet. Sci .and Anim. Husb., 2(2):2-5.  

Rai, M.; Yadav, A. and Gade, A. (2008). Current trends in phytosynthesis of 

metal nanoparticles. Crit Rev Biotechnol., 28(4):277–284. 



References   

130 

 

Ramirez, D.; Abellán-Victorio, A.; Beretta, V.; Camargo, A. and Moreno, 

D.A. (2020) Functional Ingredients from Brassicaceae Species: Overview 

and Perspectives. Int. J. Mol. Sci. 21:1998.  

Raoof, B. A. K.; Mothana, R. A.; and Nasher, A. K. (2009). Effect of leaf 

extracts of Dendrosicyos socotrana and Jatropha unicostata on the 

viability of Echinococcus granulosus protoscoleces. EurAsian Journal of 

BioSciences., 3: 122-129. 

Rios, J. L.; Recio M. C.; Giner R. M. and Manez S. (1996): An update 

review of saffron and its active constituents. Phytotherapy Research. 10: 

189-193. 

Rm, V. and Nair B.R. (2018). A study on the antioxidant and antibacterial 

potential of the mucilage isolated from Hibiscus. J Pharmacogn 

Phytochem 7:1633–1637 

Roberts, L. S., and Janovy, J. (2009). Gerald D. Schmidt and Larry S. 

Roberts' Foundations of Parasitology 3513pp.  

Robertson, J. H. Elements of X-ray diffraction by BD Cullity. 1979: 350-

350. 

Romig, T.; Deplazes, P.; Jenkins, D.; Giraudoux, P.; Massolo, A.; Craig, 

P.S. and DeLa, R. M. (2017). Ecology and life cycle patterns of 

Echinococcus species. Adv. parasite., 95: 213-314. 

Rotunno, C. A.; Kammerer, W. S.; Esandi, M. and Cerejido, M. (1974). 

Studies on the permeability to water, Sodium and Chloride of the hydatid 

cyst of E. granulosus. J. Parasit.  60(4):613-620. 



References   

131 

 

Sabau, A. D. (2011). Laparoscopic surgery for hepatic hydatid cyst. Lucian 

Blaga. University of Sibiu. Victor Papilian, Faculty of Medicine. 

Sadeghi B and Gholamhoseinpoor F (2015). A study on the stability and 

green synthesis of silver nanoparticles using Ziziphora tenuior (Zt) 

extract at room temperature. Spectrochimica Acta Part A: molecular and 

biomolecular Spectroscopy, 134:310-315. 

Sadjjadi, S. M.; Mikaeili, F.; Karamian, M.; Maraghi, S.; Sadjjadi, F. S. 

and Shariat, T. S. (2013). Evidence that the Echinococcus granulosus 

G6 genotype has an affinity for the brain in humans. Int.J. Parasitol., 43: 

875-877. 

Saeed A. F. (2021).  Immunological and Immunohistochemical Study of 

Silver Nanoparticles Effects Biosynthesized from Capparis spinosa on 

viability of Echinococcus granulosus M.S.c Thesis, College of Science, 

Mustansiriyah University Iraq. 171 pp. 

Saida L. (2011). Epidemiological study of cystic echinococcosis in Man and 

slaughtered Animals in Erbil province, Kurdistan Regional-Iraq. Tikrit 

journal of pure science,16(4):45-50.  

Samad, E.J.G. and Mohsen, S. Pericyst (2014). The outermost layer of 

hydatid cyst. World J. Gastroenterolo., 20(5): 1377–1378.     

Samec, D.; Piljac-Zegarac J.; Bogovi M.; Habjanic K. and Gruz J. (2011). 

Antioxidant potency of white (Brassica oleracea L. var. capitata) and 

Chinese (Brassica rapa L. var. pekinensis (Lour.)) cabbage: The 

influence of development stage, cultivar choice and seed selection. Sci. 

Hort., 128, 78-83. 



References   

132 

 

Sánchez, E.; Cáceres, O.; Náquira, C.; Garcia, D. and Patiño, G. (2010). 

Molecular characterization of Echinococcus granulosus from Peru by 

sequencing of the mitochondrial cytochrome C oxidase subunit 1 gene 

Oswaldo, Cruz, Rio de Janeiro., 105(6). 

Sarikamiş, G.; Balkaya, A.  and Yanmaz, R.  (2009).  Glucosinolates within 

a collection of white head cabbages (Brassica oleracea var. capitata sub. 

var. alba) from Turkey.  African Journal of Biotechnology, 8(19): 5046-

5052. 

Sarkar, T.; Sen, M. K., and Nihar, S. (2015). Extraction of natural pigment 

from beet root and proper packaging of that red dye: A review. J. Agric. 

Eng. Food Technol., 2(2):116-8.  

Sastry, A. S.; and Bhat, S. (2014). Essentials of medical parasitology. Jaypee 

Brothers, Medical Publishers Pvt. limited:1763pp. 

Saxena R.B. (2002). Series Recent Progress in Medicinal Plants. Vol. 5. 

USA: SCI TECH Pub; A review on cultivation of saffron (Crocus 

sativus L.) pp. 295–319.  

Sbihi, Y.; Rmiqui, A.; Rodriguez, T. A.; Rodriguez-Cabezas, M. N.; 

Orduna, A., and Osunal, A. (2001). Comparative sensitivity of six 

serological tests and diagnostic value of ELISA using Purified antigen in 

hydatidosis. J. Clin. Lab. Analysis; 15(1): 14-18.  

Schantz, P. M.; Kern, P., and Brunetti, E. (2006). Echinococcosis. In 

Tropical infectious diseases. Elsevier Inc., 1304-1326pp. 

Shafiei, R.; Karamian, M. and Jafarzadeh, F. (2018). Molecular 

genotyping of unusually located hydatid cysts in human, J. Helminthol. 

94. 



References   

133 

 

Sharma, H. K.; Kumar A.; Singh V.V.; Meena H.S.; Priyamedha, Meena 

B.L.; Sharma P. and Rai. P.K. (2022). Genetic Resources of Brassicas. 

Springer Nature Switzerland AG. 

Sharma, R.; Bisen, D. P.; Shukla, U. and Sharma, B. G. (2012). X-ray 

diffraction: a powerful method of characterizing nanomaterials. Recent 

Research in Science and Technology, 4(8): 77–79. 

Shi, J.; Hedberg Y.; Lundin M.; Odnevall Wallinder I.; Karlsson H.L. 

and Moller L. (2012). Hemolytic properties of synthetic nano- and 

porous silica particles: the effect of surface properties and the protection 

by the plasma corona. Acta Biomater. 8:3478-90. 

Singh, R.K.; Sureja. K.A. and Singh. D. (2006). Amta and Amti (Hibiscus 

sabdariffa L.) cultural and agricultural dynamics of agrobiodiversity 

conservation, Indian J. Tradit. Knowl. 5 (1):151–157. 

Singh, A. K.; Singh, L. and Verma, N. (2010). Extent and pattern of agro-

morphological diversity in saffron (Crocus sativus L.) from Jammu and 

Kashmir in India. Progressive Agriculture, 10(2):232–239.  

Singh, B. and Singh Hathan, B. (2014). Chemical composition, functional 

properties and processing of Beetroot- A review. International Journal of 

Scientific and Engineering Research, 5: 679–684. 

Singh, J.; Upadhyay, A.K.; Bahadur, A.; Singh, B.; Singh, K.P. and Rai, 

M. (2006). Antioxidant phytochemicals in cabbage (Brassica oleracea L.  

var. capitata).  Scientia Horticulturae, 108(3): 233-237. 

Smyth J. D. (1985). In vitro culture of Echinococcus spp. Proc. 13th Int. 

Cong. Hydatid. Madrid: 84-95. 



References   

134 

 

Smyth, J. D. and Barrett, N. J. (1980). Procedure for testing the viability of 

human hydatid cysts following surgical removal, especially after 

chemotherapy. Trans. Roy. Soci. Trop. Med. Hyg., 74(5):649-652. 

Smyth, J.D. and Smyth, M. M. (1964). Natural and Expermental Losts of 

Echinococcus granulosus and E. multilocalar, with comments on the 

genetic of Speciation in the genus Echinococcus. parasitology, 54: 493 – 

514. 

Soccol, C.R.; Vandenberghe L.P.S.; Spier M.R.; Medeiros A.B.P. and 

Yamaguishi C.T. and et al., (2010). The potential of probiotics: A 

review. Food Technol. Biotechnol., 48: 413-434. 

Song, X. H.; Ding, L. W. and Wen, H. (2007). Bone hydatid disease. 

Postgrad. Med. J., 83: 536-542. 

Suvarna, S. K and C. Layton. (2013). Bancroft’s theory and practice of 

histological techniques, 7
th
 edi. Churchill Livingstone Elsevier; 26

th 

October: 654.  

Tahir, M.B.; Malik M.F.; Ahmed A.; Nawaz T.; Ijaz M.; Min H.S.; 

Muhammad S. and Siddeeg S. M. (2020). Semiconductor based 

nanomaterials for harvesting green hydrogen energy under solar light 

irradiation, Int. J. Environ. Anal. Chem. 17. 

Taylor, M. A. and Coop. R. l. (2007). Wall, Veterinary Parasitology, 

Blackwell publishing, Ames, IA, USA, 3
rd

 edition. 

Taylor, M. A.; Coop, R. L.; Wall, R.; John W. and Sons (2016). Veterinary 

parasitology. Chichester, Wiley Blackwell. 



References   

135 

 

 Thaer, Abdulqader Salih; Khalil T. Hassan; Sattar Rajab Majeed; 

Ibraheem J. Ibraheem; Omar M. Hassan and Obaid A.S. (2020). In 

vitro scolicidal activity of synthesized silver nanoparticles from aqueous 

plant extract against Echinococcus granulosus. Elsevier. 

(http://creativecommons.org/licenses/by-nc-nd/4.0/).   

Thamilselvi, V. and Radha, K. V. (2017). A Review On the Diverse 

Application of Silver Nanoparticle, IOSR Journal of Pharmacy, 7(1):21–

27. 

Thatte, S. and Thatte, S. (2016). Ocular hydatid cyst. Annals of clinical 

Pathology. Annals of Clinical Pathology, 4(5): 1-5.  

Thompson, R. (2008). The taxonomy, phylogeny and transmission of 

Echinococcus. Experimental parasitology. 119(4): 439-446. 

Thompson, R. C. A. (2017). Biology and systematics of Echinococcus. In 

Advances in parasitology. Academic Press 95: 65-109. 

Thompson, R. C. and McManus, D. P. (2002). Towards a taxonomic 

revision of the genus Echinococcus.Trends in Parasitol., 18: 452-457.  

Thompson, R.C.A. (1002). Echinococcosis. In principles and practice of 

clinical Parasitology. In: Gillespie, S. H., and R.D. Pearson. Medical 

parasitology. John Wily, Chichester,187. 

Thompson, R.C.A. and McManus, D. (2001). An etiology: parasites and 

life-cycles, World Organization for Animal Health, Paris, France., 1-19 

pp. 

Thompson, R.C.A., (2017). Biology and systematics of Echinococcus. Adv. 

Parasitol. 95:65–109. https://doi.org/10.1016/bs.apar.2016.07.001.   



References   

136 

 

Udonkang, M. I.; Inyang, I. J.; Ukorebi, A. N.; Effiong, F.; Akpan, U. and 

Bassey, I. E. (2018). Spectrophotometry, physiochemical properties, and 

histological staining potential of aqueous and ethanol extracts of beetroot 

on various tissues of an albino rat. Biomedicine hub, 3(3):1-10.  

Vanaraj, S.; Keerthana, B.B. and Preethi, K. (2017). Biosynthesis, 

characterization of silver nanoparticles using quercetin from 

clitoriaternateal to enhance toxicityn against bacterial biofilm. Journal of 

inorganic and organometallic polymers and materials, 1-11. 

Vasudha, S. and Mishra, H. N. (2013). Nondairy probiotic beverages. 

International Food Research Journal, 20:7-15 

Von Siebold, C.T. (1853). Ueber die Verwandlung der Echinococcus-brut in 

Taenien. Z. Wissen. Zool. 4:409-425. 

Weidong Chen; Kexin Ren; Alain Isabwe; Huihuang Chen; Min Liu and 

Jun Yang (2019).  Stochastic processes shape microeukaryotic 

community assembly in a subtropical river across wet and dry seasons. 

Microbiome7: 138. 

Wen, H.; Vuitton L.; Tuxun T.; Li, J.; Vuitton D.A.; Zhang W. and 

McManus D.P. (2019). Echinococcosis: advances in the 21
st
 century. 

Clin. Microbiol. Rev. 32, e00075-18. 

WHO (FAO/UNEP/WHO) (1981). Guidelines for Surveillance, Prevention 

and Control of Hydatid Disease. Eckert J, Gemmel MA, Souls by EJL, 

eds. Geneva: World Health Organization. 

WHO, (2001). WHO/OIE Manual on Echinococcosis in Humans and animals, 

a Public Health Problem of Global Concern. Eckert J, Gemmel MA, 



References   

137 

 

Meslin FX, Pawlowski ZS, eds. Geneva: World Health Organization. 

Paris, France, pp. 72-140. 

Wiczkowski, W.; Szawara-Nowak D. and Topolska J. (2013). Red cabbage 

anthocyanins: profile, isolation, identification, and   antioxidant activity. 

Food Res Int. 51:303–309.   

Wu, X.; Beecher G.R.; Holden J.M.; Haytowitz D.B.; Gebhardt S.E. and 

Prior R.L. (2005). Concentrations of anthocyanin in common foods in 

the United States and estimation of normal consumption. J. Agric. Food 

Chem. 54:4069-4075. 

Xing, J.; Wang G.; Zhang Q.; Liu X.; Gu Z.; Zhang H.; Chen Y.Q. and 

Chen W. (2015). Determining Antioxidant Activities of Lactobacilli 

Cell-Free Supernatants by Cellular Antioxidant Assay: A Comparison 

with Traditional Methods. PLOS One., 10:3. 

Yang, Y. R; Sun T; Li Z.; Zhang J; Teng J; Liu X. and Wen H. (2006). 

Community surveys and risk factor analysis of human alveolar and cystic 

Echinococcosis in Ningxia Hui Autonomous Region. China.  

Yarsan, E.; Altinsaat, C.; Aycicek, H.; Sahindokuyacu, F. and Kalkan, F. 

(2003). Effect of albendazole treatment on haematological and 

biochemical parameters in healthy and Toxocara canis infected mice. 

Turk. J. Vet. Anim. Sci, 27:1057-106. 

Zahraa, A.; Buthenia A.; Raghad K. and Nehia, N. (2020). Cytotoxicity, 

Antioxidant, and Antimicrobial Activities of Crude Extract of Quercus 

infectoria Plant. Plant Archives. 20 (1):227-23                                                                    



References   

138 

 

Zaikov, V. A. and Ito, A. (2013). Mitochondrial phylogeny of the genus 

Echinococcus (Cestoda: Taeniidae) with emphasis on relationships 

among Echinococcus Canadensis genotypes, Parasitol., 1-12. 

Zajac A. M.  and G. A. (2007). Conboy, Veterinary Clinical Parasitology, 

Blackwell publishing, Hoboken, NY, USA. 

Zeibig, E. (2013). Clinical Parasitology-E-Book: A Practical Approach, 

Elsevier Health Sciences. 

Zhang H. and Ma Z.F. (2018). Phytochemical and pharmacological 

properties of Capparis spinosa as a medicinal plant. Nutrients; 10(2):116.  

Zhang, X.-F.; Liu, Z.-G.; Shen, W. and Gurunathan, S. (2016). Silver 

Nanoparticles: Synthesis, Characterization, Properties, Applications, and 

Therapeutic Approaches. International Journal of Molecular Sciences, 

17(9):1534. 

Zhou, G. and Wang W. (2012). Synthesis of silver nanoparticles and their 

antiproliferation against human lung cancer cells in vitro. Oriental 

journal of chemistry, 28(2):651. 

Zhou, R.; Lin, J. and Wu, D. (2014). Sulforaphane induces Nrf2 and protects 

against CYP2E1-dependent binge alcohol-induced liver steatosis. 

Biochim. Biophys. Acta, 1840:209–218. 

Zuas, O.; Hamim, N. and Sampopra, Y. (2014). Bio-synthesis of silver 

nanoparticles using water extract of Myrmecodia pendans (Sarang semut 

plant). Materials Letters. 123: 156-159. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix   

 

 

Appendix (1) 

 
The genetic sequence sent by the Macrogen Company in South Korean before 

the give the sequence number for registration on the samples under study.        
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Appendix (2) 
The genetic sequence sent by the Macrogen Company in South Korean before 

the give the sequence number for registration on the samples under study.        
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Appendix (3) 

The genetic sequence sent by the Macrogen Company in South Korean before 

the give the sequence number for registration on the samples under study.        
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Appendix (4) 

The genetic sequence sent by the Macrogen Company in South Korean before 

the give the sequence number for registration on the samples under study.        
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Appendix (5) 

The genetic sequence sent by the Macrogen Company in South Korean before 

the give the sequence number for registration on the samples under study.   
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 -:الخلاصة

٠ّزً ِشض اٌى١ظ اٌؼذاس٠ت ػبئبً ِب١ٌبً فٟ اٌؼشاق لأٔٗ ٠مًٍ ِٓ ئٔخبص١ت الأغٕبَ ٚاٌّبػض ٚالأبمبس ٚالإبً 

ِٓ خلاي حشن أػعبئٙب اٌّصببت غ١ش صبٌحت ٌلاعخٙلان اٌبششٞ، ِّب ٠خغبب فٟ فمذاْ اٌٛصْ ٚعٛء اٌحبٌت 

ٚ٘ٛ ِٓ أوزش الأِشاض ح١ٛا١ٔت اٌّصذس أخشبسًا ب١ٓ اٌبشش ٚاٌح١ٛأبث ٠ٚخطٛس فٟ ػذة أػعبء، اٌصح١ت. 

ار ٠غبب اٌؼذ٠ذ ِٓ اٌّعبػفبث  ٚأّ٘ٙب اٌىبذ ٚاٌشئت وى١ظ ػذاسٞ فٟ اٌؼذ٠ذ ِٓ اٌؼٛائً، بّب فٟ رٌه اٌبشش.

ذ الاعخخذاَ، فبٌبحذ صبس لإ٠ضبد ِزً اٌخٟ لذ حإدٞ ئٌٝ اٌٛفبة. ٚلا حٛصذ ا٢ْ أد٠ٚت إِٓت ٚفؼبٌت ٌٙزا اٌطف١ً ل١

 ٘زٖ اٌؼلاصبث.

ػ١ٕت  22ػ١ٕت ِٓ الأو١بط اٌؼذاس٠ت ) 02، حُ صّغ 0200آ٠بسئٌٝ  0202حشش٠ٓ اٌزبٟٔ خلاي اٌفخشة ِٓ 

إٌضف اٌؼبِت ٚاٌخبصت  غخشفٌٝبشش ِٓ ِحبفظت اٌمبدع١ت ِٚػ١ٕبث ِٓ الأغٕبَ(. صّؼج ػ١ٕبث ا 22بشش٠ت ٚ

ٚعٛائً  سٔىش بببً ٚبغذاد ٚاٌمبدع١ت ٚحُ حخض٠ٕٙب فٟ ٚعػ اعخضساع وش٠ب ٚوزٌه ِغخشف١بث ِحبفظبث

ٚبؼط اٌّغخخٍصبث  ( ٌح١ٓ الاعخؼّبي. ٌٍّٚمبسٔت، حُ ػًّ ػذة حشو١ضاث ِٓ أٌب١ٕذاصٚي2: 2اٌى١ظ )

إٌببح١ت اٌّخخبسة. حٍمج ِضّٛػت اٌغ١طشة ١ٍٍِخش ٚاحذ ِٓ اٌّبء اٌّمطش اِب ببلٟ اٌّضب١ِغ صٚدث بخشاو١ض 

، 2ٌّذة ) الأ١ٌٚت اٌشؤ٠غبثّغخخٍص ٚاٌذٚاء اٌّزوٛس أػلاٖ فٟ رلاد ِىشساث. حُ ححذ٠ذ ِؼذلاث صلاح١ت اٌ

 ( عبػت ٚحُ حم١١ُ ح٠ٛ١خٙب ببعخخذاَ صبغت ئلا٠ٛع١ٓ        029، 260، 294، 222، 202، 69، 20، 24، 02

 Hibiscus sabdarriffa L. ،Brassica oleracea، حُ ئٔخبس صبغبث غب١ؼ١ت ِٓ اٌذساعتفٟ ٘زا 

L. var. capitata ،Beta vulgaris L. and Crocus sativus L. ٚحُ اٌحصٛي ػٍٝ أفعً إٌخبئش ،

ػٕذ اعخخذاِٙب ٌخحذ٠ذ ح٠ٛ١ت   Crocus sativusِٓ اٌصبغت اٌطب١ؼ١ت اٌّغخخشصت ِٓ اٌّغخخٍص إٌببحٟ 

١ضث ا١ٌّخت ببٌٍْٛ الأصفش، فٟ ح١ٓ وبٔج الأٚاٌٟ، ار أظٙشث أْ الأٚاٌٟ اٌح١ت وبْ ٌٙب ٌْٛ أب١ط شفبف ٚحّ

 ١ٓ اٌم١بع١ت.ع٠ٛالاِصبٛغت ببٌٍْٛ الأخعش ٌلاٚاٌٟ اٌح١ت ٚالاحّش ١ٌٍّخت ػٕذ ِمبسٔخٙب بصبغت 

ِضُ / ًِ( ػٍٝ  022، 022، 222اخخبشث فبػ١ٍت اٌّغخخٍصبث إٌببح١ت اٌّحذدة أػلاٖ بخشو١ض )

( 022، 022، 222إٌببح١ت ِغ ػلاصبث أٌب١ٕذاصٚي بخشو١ض )، ِٚمبسٔت فؼب١ٌت اٌّغخخٍصبث الأ١ٌٚت اٌشؤ٠غبث

ِضُ / ًِ. ٚحب١ٓ اْ ِغخخٍص اٌىضشاث ٌٗ حأر١ش أفعً ِٓ اٌّغخخٍصبث إٌببح١ت الأخشٜ ل١ذ اٌذساعت ٚوزٌه 

اٌب١ٕذاصٚي ٌزٌه وبْ عببب لاخخ١بسٖ ٌخخ١ٍك صض٠ئبث اٌفعت إٌب٠ٛٔت ِٕٗ لاخخببس اٌخأر١ش اٌب١ٌٛٛصٟ ظذ 

 اٌطف١ٍٟ.



 

 

 

 ب 
 

ٌـ  الأ١ٌٚت اٌشؤ٠غبث، ٚحُ حم١١ُ فؼب١ٌخٙب ظذ H.sabdarriffaٍمج صض٠ئبث اٌفعت إٌب٠ٛٔت ِٓ ٔببث خ  

E.granulosus  ِٓ صٕببً ئٌٝ صٕب ِغ اٌؼلاس ببلأٌب١ٕذاصٚي فٟ اٌّخخبش. ٚاخخبش حأر١ش حشاو١ض ِخخٍفت

ٍِغُ /  H.sabdarriffa (2.205  ،2.25 ،2.2 ،2.0 ،2.2 ،2.4صغ١ّبث إٌب٠ٛٔت ِٓ ِغخخٍص ٔببث 

،  02،  2فٟ فخشاث ص١ِٕت ِخخٍفت فٟ اٌّخخبش ٌـ ) E.granulosus الأ١ٌٚت اٌشؤ٠غبثًِ( ٚػلالخٙب بّٛث 

، ح١ذ وبٔج ٔغبت  الأ١ٌٚت اٌشؤ٠غبث ( عبػت. حُ فمذا029ْ،  260،  294،  222،  202،  69،  20،  24

٪ فٟ ِؼبٍِت 45.52٪، ِمبسٔت ِغ 2عبػت ِٓ اٌؼلاس  02ِضُ / ًِ بؼذ  2.4اٌصلاح١ت فٟ اٌخشو١ض 

 اٌغ١طشة.

إٌب٠ٛٔت أفعً ِٓ  H.sabdarriffa ِٓ خلاي إٌخبئش اٌذساعت اٌحب١ٌت ٌٛحع أْ حأر١ش ِغخخٍص صغ١ّبث

 24اٌصغش وبْ ٌٙب اٌمبب١ٍت بمخً الأٚاٌٟ بؼذ  اٌّخٕب١٘ت فٟ H.sabdarriffaػلاس اٌب١ٕذاصٚي لأْ صغ١ّبث 

ؼت ٚبخشو١ض ععب ١ِ202ىشٚغشاَ / ًِ ب١ّٕب ٚصً أٌب١ٕذاصٚي صفش ِٓ اٌصلاح١ت   بؼذ  2.4عبػت بخشو١ض 

إٌب٠ٛٔت فؼب١ٌخٙب   H.sabdarriffaِضُ / ًِ. ٌزا وشفج ٔخبئش ِغخخٍص اٌّبء اٌّغٍٟ ِٓ صغ١ّبث  022

  اِٙب وبذ٠ً ٌٍؼلاس اٌى١ّ١بئٟ فٟ ػلاس ػذٜٚ الأو١بط اٌؼذاس٠ت.ظذ ح٠ٛ١ت الاٚاٌٟ ٠ّٚىٓ اعخخذ

ػ١ٕبث ِٓ الأغٕبَ(  6ػ١ٕبث بشش٠ت ٚ 6ػ١ٕت ِٓ الأو١بط اٌؼذاس٠ت ) 24ٌٍذساعت اٌضض٠ئ١ت، حُ اخخ١بس 

ٌٍفحص اٌضض٠ئٟ ٌخحذ٠ذ أوزش اٌغلالاث اٌّشٛوت اٌحب١ب١ت اٌشبئؼت فٟ ِمبغؼبث اٌفشاث اٌٛعطٝ، ٚوزٌه 

-NCBI اٌخغٍغً اٌض١ٕٟ ٌٍغلالاث، اسعُ شضشة إٌشٛء ٚاٌخطٛس ٚلبسٔٙب ببٌغلالاث اٌّغضٍت فٌٟذساعت 

BLAST  ٌخحذ٠ذ اٌغلالاث الأوزش ش١ٛػًب ٌلإٔغبْ ٚالأغٕبَ فٟ ِحبفظبث اٌفشاث اٌٛعطٝ. حُ اعخخذاَ اٌىبذ

 ٚاٌشئخ١ٓ ٌضّغ ػ١ٕبث و١ظ ػذاسٞ ٌٙزٖ اٌذساعت.

اٌّخغٍغً فٟ اٌض١ٓ  PCR ١ِت، ٚحُ حعخ١ُ إٌبحش ببعخخذاَ حم١ٕتػ ضي اٌحّط إٌٛٚٞ ِٓ اٌطبمت صشرٛ

18S rRNA  ظّٓ ِٕطمتInternal Transcribed Spacer ITS1) ٚ (ITS2 ٟاٌزٞ ٌٗ ٚصْ صض٠ئ ،

( أصٚاس لبػذ٠ت. حُ ِطببمت اٌؼ١ٕبث اٌّذسٚعت ِغ اٌؼ١ٕبث اٌّزبخت فٟ بٕه اٌض١ٕبث. ٚصذ 222-2222ٚ 252)

ٌؼ١ٕبث بٕه اٌض١ٕبث بٕغب ِخخٍفت. الأو١بط اٌؼذاس٠ت اٌبشش٠ت اٌخٟ اخخبسث ٌشعُ أْ ٕ٘بن ػ١ٕبث ِطببمت 

ححج   KX434757.1 :٪ ِغ ػ١ٕت ححًّ اٌّؼشف66اٌشضشة اٌخطٛس٠ت، ح١ذ وبٔج إٌغبت اٌّئ٠ٛت ٌٍّطببمت 

 . ِٓ إٌٙذ ٚاٌخٟ حُ اٌخؼشف ػ١ٍٙب ِٓ خلاي اٌّحبراة اٌّشعِٛت ٌّمبسٔخٙب E.granulosus ِغّٝ

 



 

 

       

                                                   جوهىريت العراق

 وزارة التعلين العالي والبحث العلوي

 جاهعت بابل / كليت العلىم للبناث

 قطن علىم الحياة

 

 

 

طفيلي  علً حيىيتوتأثيرها بعض الوطتخلصاث النباتيت باضتخذام  الفضت النانىيتتصنيع 

  Echinococcus granulosus (الوشىكت الحبيبيتالاكياش الوائيت)

 

 رضالت هقذهت الً 

 

 ، وهي جسء هن هتطلباثكليت العلىم للبناث / جاهعت بابلهجلص 

 في العلىم / علىم الحياة نيل درجت هاجطتير 

 هن قبل

 

 شاكر ب هحوىدرضا
 

 )1000( بابل،جاهعت  العلىم،، كليت بكالىريىش علىم الحياة
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