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Abstract    
Cystic hydatid disease is an important zoonosis,   affecting humans and animals and is a significant  public  health  and  economic  problem  throughout  the  world  and  Iraq.  Since extraction of DNA from the parasite is a primary and crucial step which has a principal effect on PCR results, in the present study four techniques for DNA extraction from protoscoleces of Echinococcus granulosus were applied and compared with each other.
After collecting hydatid cysts from an abattoir, DNA samples were extracted from 12 cysts were obtained from different livestock include (3 sheep, 3 goats, 3 cows, 3 buffalo), using three techniques involving the use of mechanical grinder, freeze-thaw and boiling for all DNA samples extracted. The techniques were compared regarding to DNA bands, time and cost effectiveness and laborious amount. The target DNA was successfully amplified from all samples using all techniques produced an expected band size. The three techniques were showed some advantages and disadvantages in gels electrophoresis. The boiling technique, which was the most time and cost effectiveness method, achieved the thickest bands in the following by grinder and freeze-thaw. 
Grinder technique was the most suitable techniques regarding their amplicon quality, easiness, quickness and cost effectiveness.


Introduction                                                                      
 Cystic echinococcosis (CE) an important zoonosis disease caused by metacestoda of the dog tap worm Echinococcus granulosus is a cosmopolitan   distribution all over the world   (Eckert, 2000; Thompson, 2008). 
The disease has considerable impact on human and animal's health, causes important economic loss in endemic area (Schantz et al., 2003 and Eryildiz et. al., 2011).
The parasite Echinococcus granulosus is one of a group of medically important parasite helminthes of the family taeniida (Platyhelminthes, cestoda , cyclophyllidea), the domestic life cycle of E-granulosus is maintained through definitive host which to be carnivore and wide range of mammalian(herbivorous and omnivorous) species as intermediate host including domesticated and wild life (Eckert et al., 2000; Al- Shammary, 2002; Thompson,2008). 
Human considered as accidental intermediate host for this parasite the intermediate host acquired the infection through ingestion of eggs contaminated food and water (Fasihi et al., 2002; Thompson and McManus, 2002).
The most important factor among PCR amplification is the DNA extraction from samples. It has to yield an accurate DNA that does not include inhibitory substance and is purification from cell structure for successful PCR test. DNA based methods are useful for taxonomy at the level of genus/ species and subspecies, used of such method. Offend require careful attention to prepare of pure DNA inadequate. Variety of procedure is available for isolation and purification of DNA. To choose a method are must put in consideration simplicity and cost of technique (Sharbatkhori  et al.,2009).
The objective of this study was to find a quick, easy to perform and cost effective DNA extraction method for application in any lab that commercial extraction kit are commercial kits have a proper application when large number of samples containing large number of organisms are processed. Although the application of kits is quick, and easy for obtaining nucleic acid. They can be expensive and not readily available in some countries.
Materials and methods 
Collection of cyst materials
A total of 12 individual hydatid cyst samples were collected from infected livestock include (3) sheep, (3) goat, (3) cattle and (3) buffalo, there obtained from All Shula slaughter house. All the isolates of E. granulosus were obtained from liver (10) and lung (2).Only intact hydatid cysts were used, the rupture one was neglected. samples collected transfer in cool boxes with sterile normal saline to department of parasitology in the veterinary medicine collage of Baghdad University and immediately processed under aseptic condition.   
Aspiration of hydatid cyst contents and determination of cysts fertility.   
Once they were brought to the laboratory, cysts were washed several times with sterile physiological (normal) saline to decrease contamination with host tissue, and then they were extensively washed with 70% ethanol. Each individual cyst was handled and processed as an E.granulosus isolate. 
According to McManus and Symth (1978), the cyst contents (fluid and protoscoleces) were aspirated aseptically via sterile disposable syringes (10 ml) into sterile flask. Then cysts were opened by longitudinally incision, and all the remaining fluid and protoscoleces were aspirated and added to the flask content. The fluid was carefully and gradually decanted into sterile test tubes with mild spinning by centrifugation at 3000 rpm for l0 minutes at room temperature. The supernatant was discarded and only 2 ml of fluid with precipitate was left in the bottom of test tube, then after shaking well, one drop was taken by pasture pipette and placed on microscopic slide then covered by cover slip and examined under microscope (40 x). For the assessment of cyst fertility the remaining fluid in test tube mild spinning by centrifugation at 3000 rpm for 10 minutes, Presence of protoscoleces was an indicator of cyst fertility and vice versa (Bajalan, 2006).   
Estimation of viability of Protoscoleces 
The viability of the freshly collected protoscoleces was determined according to the biological feature represented by muscular movement of protoscoleces (invagination and evagination) as observed by direct microscopy examination at x 40. Also by vital stain (Eosin dye) 0.1% was used for indirect determination of viability of protoscoleces 
        × 100
Dead protoscoleces stain readily with eosin, whereas living protoscoleces do not take up this dye and appear green in color (Smyth and Barrett, 1980).
Isolation of protoscoleces  
To get of the protoscoleces to pellet, Protoscoleces were finally rinsed 3-4 times with sterile normal saline by repeated centrifugation at 3000 rpm for 10 minutes at room temperature to get protoacoleces pellet followed by 70% ethanol, and stored in sterile capped containers contain about one volume (v/v) of 70% ethanol at 4oC temperature for further analysis (Al- Azawiy, 2003).
Molecular Analysis
        Molecular analysis of E.granulosus isolate was done in Department central veterinary laboratory and research of Agricultures Ministry, Baghdad, Iraq. Prior to DNA extraction each isolate of protoscoleces were washed several times in distilled water to remove ethanol by taking 1ml aliquot from the base of each vial and added to labeled 2ml micro tube, and spin for 1 minute at 14000 rpm to separate protoscoleces. Then supernatant was discarded and the pellet were suspended in 1.5ml distilled water and stored at 4oC till ready to use (Al- Azawiy, 2003).              
DNA extraction 

DNA extraction process was performed in two methods:
Method 1:
In the first method, the DNA extraction process was done according to (Sharbatkhori, et.al. 2009) was carried to isolation of genomic DNA only from 12 E.granulosus isolate as follows:
To equal volume of protoscoleces (30 µl) from each isolate, 300 µl of lysis buffer ( Nacl 0.1M, EDTA 0.01M, Tris-HCL 0.1M, SDS 1%) were added to the sediment of each tube .The subsequent DNA extraction was performed in two steps:

A -Step one 	
Step one was used for cells disruption, in this study three different techniques were used for cell disruption as the following: 
1- Mechanical grinder technique 
   	Three tubes containing samples were subjected to manual grinding. The sample were a placed in astride glass mortar and by using pestile  the protoscoleces were grinding  for 20 minute till the sample become liquefied, then transfer in the sterile test tube and stored at -20oC . The procedure was conducted in aseptic condition use hood cabinate (Vogelstein and Gillespie, 1979).
2- Freezing-thawing technique

For freezing and thawing protoscoleces, the tubes were put in a Nitrogenous liquid gas containing iron cylinder, slightly covered with the lid, after 1-2 minute, samples become solidified then the tubes placed in water bath at 96oC for 1.5 minute, these step was repeated for 3-6 times for each 1.5 minute, till whole samples become liquefied and stored at -20 oC. (Miller et al., 1988).
3- Boiling technique 
Sampling of protoscoleces were placed in eppendrof tube (1.5ml) and mixed by vortex. The suspension then placed in boiling water bath (100oC) for15 minute to lysis the cell, then allowed to cool at room temperature and stored at -20oC (Sharbatkhori  et al.,2009).
B-Step two
      To each test tube containing liquefied samples, 30mg of proteinase K ( Promega/ USA), plus 300 µl lysis buffer (PH. 8) were added and incubate at 56oC in water bath for 1 house. Then added 300 µl of phenol chloroform to each tube and centrifuged at 5000 rpm for 5 minute. The supernatant transfer to a new test tube, then equal volume of chloroform was added and shaking before splining at 5000 rpm for 5 minute. The supernatant were collected in a new test tube then equal volume of  iso-propanol  (Promega, USA) was added plsue 0.1 volume sodium acetate (Promega, USA) (3M,  pH=5.2)  were  added  to  the supernatant, and kept at -20 ºC for 20 min. Then the samples were spin for 15 min in 14000 rpm and the  sediment  was  rinsed  by  300  µl  of 70%  ethanol and spinning 5 min in 5000 rpm to  remove  ethanol, The pellet  was dissolved  in  50  µl  deionized  water,  and stored at -20 º C .
Method 2:
In this method DNA was extraction using commercial DNeasy tissue kit (Qiagen Germany) according to the disruption of samples as follows.
Add 180 µl of ATL (tissue lysis buffer) to clean DNA from ethanol and vortex this tube for a second to mix DNA pellets in the solution. Add 40 µl proteins K to remove excess protein.These tubes were left overnight at 56ºC in a water bath.
Samples were centrifuged for 30 second at 14,000 rpm after that 200 µl AL (lysis buffer) were added to the sample and mixed by vortex .9-200 µl ethanol (100%) were added to the sample and mixed by vortex, its essential that the sample, Buffer AL and ethanol are mixed immediately and mix by vortex to yield homogeneous solution. Pipetted the mixture and shifted in to DNeasy Mini spin Colum placed in 2ml collection tube, Centrifuged at 8000 rpm for 1 minute.
Placed DNeasy Mini spin column in a new 2ml collection tube, added 500 µl Buffer AW1 (wash buffer 1) and centrifuge for 1 min at 8000rpm, the filtrate was discarded.
Placed DNeasy Mini spin column in a new 2ml collection tube , added 500 µl Buffer AW2(wash buffer 2) and centrifuge for 1 min at 14,000rpm after that again spin column tube was kept in a new 1.5ml or 2ml micro centrifuge tube and 100 µl AE(elution buffer) added directly on DNeasy membrane these tubes were incubated at room temperature for 10 minutes. After this column was centrifuged for one minute at 8000 rpm to elute DNA in a new micro tube and extracted DNA was stored at -20C.
Determination of DNA concentration and purity 
Ultraviolet absorbance of DNA samples were measured at wavelength (260 and 280 nm) to calculate the concentration and purity of the extracted DNA as follows: The Spectrophotometer was set at a wavelength of 260 nm. The Spectrophotometer adjusted to zero with TE buffer (PH 7.6) in a quartz cuvette with a 2cm-path length. The sample was diluted with TE buffer and the optical density (OD) was measured at wavelength of 260nm. The Spectrophotometer was set at a wavelength of 280nm and readjusted to zero. The OD was measured at wavelength of 280nm, and DNA concentration was calculated as follows:
DNA conc. (µg/ml) = measured OD (260nm) x50µg/ml x dilution factor

An OD 260 of (1) was corresponded to 50 µg/ml of double-strand DNA. The ratio between the readings at 260nm and 280nm (OD260/OD280) provides an estimate of the purity of DNA (Sambrook et al., 1989).
Gel Electrophoresis 
 	 The extracted DNA from each technique used and DNA extracted from the commercial Qiagen kit, were loaded in 1×TBE (PH 8.2) agrose gel (Tyalor et al, 1985). The gel was stained in 3 µl of ethidium bromide solution in concentration of 0.5mg/ml.
Electrophoreses condition was set up at 80 voltage for 1hr. The band was visualized under UV transmitter and the gel was photographed directly by digital camera (Gel decomentation/ Applied Bio systems). 

Results and Discussion
Sampling
Twelve intact cyst were obtained from different livestock animals include (3 sheep, 3 goat, 3 cow, 3 buffalo) the cysts diameter ranged from 10-20 cm. Different organs were infected with hydatid disease in livestock animals with liver hydatidosis were  (10), followed by lung (2).
Extraction of DNA (disruption of cells and DNA release)
	DNA based methods are useful for taxonomy at the level of genus/ species and subspecies, used of such method. Offend require careful attention to prepare of pure DNA inadequate. Variety of procedure is available for isolation and purification of DNA. To choose a method are must put in consideration simplicity and cost of technique.
The objective of this study was to find a quick, easy to perform and cost effective DNA extraction method for application in any lab that commercial extraction kit are commercial kits have a proper application when large number of samples containing large number of organisms are processed. Although the application of kits is quick, and easy for obtaining nucleic acid. They can be expensive and not readily available in some countries.
In the present study samples of solid tissue protoscoleces need to be disruption prior to in inviting DNA extraction procedure, that yield dissociated individual cell to prepare on emulsified tissue material ready for DNA extraction ( Maniatis, et.al, 1982).
This eruption was accomplished by subject twelve samples to three different methods to compared and evaluated. These methods include mechanical crushing, boiling and freezing thawing methods. In mechanical crushing the result showed a high quality and pure DNA, appear as a sharp band in 2 to 3 samples in gel electrophoresis (figure 1).
The method is relatively a new, was used E.granulosus previously (Rishi, A.K. and McMauns 1978).
The advantage of this method is easy performing but this method need aseptic condition like hood cabinet to avoid contamination of samples. Additionally need to sterilization by autoclave system of the mortar and their pestel each time of extractor.
Since each sample should be crushing separately this take more time to perform and is laborious such that the use of this method has limitations especially in epidemiological study does not appear to be most convents when a large number of samples are to be analyzed. Thus crushing by mortar is not recommended.
Technique using boiling water yielded pure DNA showing strong bands.
The DNA extraction efficiently from all samples, the concentration was range between (33-153 µg/ml) (table 1)
In all the samples it achieved a thick and sharp in gel bands electrophoresis (figure 1).The result shown successful extraction of DNA from protoscoleces using physical treatment like boiling which helpful in extraction of DNA. This band is probably a result of a reduction in these inhibitory factors in the samples during the boiling.
Heating the samples 95oC is necessary for working the linkage between the lipids, resulting in release as DNA insolation.
The method looks just 15 min without any additional effort. This technique need minimal equipment performed at 95 ºC boiling water and is available in almost all laboratories. The major advantage of the boiling technique is that there is no need for reusable equipment, and so is a low risk for boiling method is more proper to use routinely for isolation DNA from protoscoleces.
Application of liquid nitrogen for crushing protoscoleces, yielded a sufficient DNA. A high concentration of DNA (table1).
In aspire of sufficient quantity of DNA being obtained by the technique freeze and thaw we detected only one strong band and the other was faint one agrose gel (figure1)
A few studies have used liquid nitrogen for the crushing of protoscoleces (Sharbatkhori,et.al.,2009), the difficulties in its handling and safety hazards in use such that the use of this method has limitation. Moreover liquid nitrogen can be expensive purchase other disadvantages of this, the technique is laborious especially when are a large number of samples to be examined.
The cost is high making the method expensive to perform. In these cases cell lysates in all method are digested with protolytic enzyme such as proteinase-K- , since Eukaryotic DNA is not free but it is assembled in to chromatin in association with basic protein histones (Watson, 1977) the key step in purification of nucleic acid is the removal of most protein.
For DNA purification use the phenol chloroform and ethanol or isopropanol for precipitation and essential steps for DNA extraction. In conclusion, freezing and thawing was the most expensive one followed by mechanical forces, whereas boiling method were the cheapest. Both freeze-thaw and mechanical forces needed the manual work they were similar in this respect in contrast to the boiling method which required the least.
Over all in gel electrophoresis of all the method, were seen some advantages and disadvantages, but considering with different aspects of suitability for DNA extraction method such as band quality, time consuming, cost effectiveness, labor using and simplicity.
Boiling was the most suitable method considering their DNA quality, simplicity, quickness and low cost for the DNA extraction of E.granulosus protoscoleces.   
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Figure (1): Agarose gel electrophoresis of extracted DNA from protoscoleces by using 4 preparation methods commercial kit lanes (1, 2, 3), boiling lanes( 4, 5, 6 ), mechanical grinder lanes (7, 8, 9),freezing – thawing lanes (10, 11, 12) and. agarose (1.5%) for 90 minutes at 80 volt.

DNA concentration and purity:
DNA was yield subjected to spectrophotometric readings of optical density (O.D) at 260 nm and 280 nm. As shown in (Table 1) the DNA concentration ranged from 51 to 155 g/ml with a mean of 99.2 g/ml. The ratio of optical density readings at 260 nm to that at 280 nm which represented the purity of samples, ranged from 1.8 to 2.13mg/ml with a mean of 1.99 mg/ml.



Table1: Optical density readings, purity and concentration of DNA extracted.
	Sample No.
	DNA extracted method
	source
	O.D at 260 nm
	O.D at 280 nm
	Ratio 260/280
	Concentration µg/ml
	Intensity of DNA band 

	1
	Mechanical grinder method
	sheep
	2.252
	1.090
	2.07
	80
	Faint

	2
	Mechanical grinder method
	sheep
	3.11
	1.668
	1.87
	33
	Faint

	3
	Mechanical grinder method
	sheep
	1.68
	0.828
	2.04
	84.2
	Strong

	4
	Freezing-thawing method
	goat
	1.026
	0.527
	1.97
	51.3
	Faint

	5
	Freezing-thawing method
	goat
	1.40
	0.69
	2.02
	34
	Negative

	6
	Freezing-thawing method
	goat
	2.90
	1.45
	1.99
	90
	Faint

	7
	Boiling method
	cow
	2.34
	1.13
	2.07
	117.3
	Strong

	8
	Boiling method    
	cow
	2.39
	1.151
	2.08
	119
	Strong

	9
	Boiling method    
	cow
	3.06
	1.440
	2.13
	153
	Faint

	10
	Commercial kit
	buffalo
	2.88
	1.40
	2.06
	144.2
	Strong

	11
	Commercial kit
	buffalo
	1.956
	0.93
	2.09
	97.8
	Strong

	12
	Commercial kit
	buffalo
	1.74
	0.84
	2.06
	87.2
	Strong

	
	
	Mean
	1.99
	99.2
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