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Abstract
Hydatid disease or Echinoccosis is one of the serious public health problems. This study was designed as 
a comparative molecular study between some plant extract and tinidazole of sheep hydatid cysts in Basrah 
province. In this study, 213  sheep were examined and the number of those infected with hydatid cysts was 
75 (35.2 %). The results showed that hydatid cyst were detected successfully by performing PCR technique. 
In addition, Quercus aegilops has been shown the best plant extract for destroying all genes, the second 
plant extract which is Capparis spinosa showed destroying of two genes (G6-7, COI) and failed to destroy 
(sh4-1). Furthermore Prosopis fracta has showen to destroy only (G6-7) and tinidazole failed to destroy any 
of these genes used in this study.
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Introduction

Hydatidosis is one of the very important parasitic 
defect of domestic animals that cause economic losses 
and public health disease worldwide 1 . It is caused 
by adult or larval stages of cestodes (metacestodes), 
which is belonged to the genus Echinococcus 
and the family Taeniidae, also known as Hydatid 
Disease, is an infection caused by the larval stage of 
the flat worm Echinococcus granulosus. It has a worldly 
distribution and is one of the most general parasitic 
zoonosis 2. The metacestodes progress are fluid - filled 
hydatid cysts, in which protoscoleces are construct as 
the following generation of tapeworms. In liver and 
lung, cyst develop. Their growth cause acute defect 
and death in the intermediate host. Protoscoleces inside 
entire hydatid cysts in organs of perished or slaughtered 
animals stay infectious for up to 2 weeks, according 
to the temperature and other conditions 3. It has been 
observed that tinidazole has the ability to rupture the 
helix structure of DNA and prevent building of nucleic 
acid which leads to destroy the cells and the parasite 4. 
Many types of medical plants have been used to treat 
some parasitic infection. Arab people have traditionally 
used Quercus sp. to treat dysentery (which is caused 
by Entamoeba histolytica), stomach cancer and bloody 
vomiting 5, as well as many disorder like eczema, cancer 

heeling and vomiting. This is due to the presence of 
active substance (Phenols and Tannins) in the plant 6 . 
Acorns serves an paramount role in early human history 
and it were a source of food for many cultures around 
the world. In the past, the poorer would origin eat acorns 
in their food 7. According to Edible and Useful Plants of 
California, by Charlotte Clark, “people who use acorns 
today concur that they resemble other nuts in oiliness 
and taste“. In general, acorn flour contains significant 
quantities of calcium, magnesium, phosphorus, 
potassium, sulfur, fat and protein 8. Many species of 
Capparis spinosa extract, many of these species are 
reported from Iraq, northern to southern of the country 
9. The plant is well known for the edible buds and fruits 
(caper berry), which are consumed pickled 10. Prosopis 
fracta is belonged to Memosaseae family. It is a grapple 
shrub with 30-100cm height, grows extravagantly in 
Iraq (11,12,13).

Materials and Method
In this study, A total 213 organs (lung and liver) of 

sheep infected with hydatid disease were examined to 
determine the effect of some plant extract comparing 
with drug used for treatment (tinidazole) from the 
period between October 2018 to March 2019. The 
hydatid cysts were taken from the infected organs and 
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put in a clean container with 70% ethyl alcohol and 
transported to the laboratory of Veterinary Parasitology 
at College of Veterinary Medicine / University of Basrah. 
The samples were divided to five groups, each group 
has 10 samples as follows: group one was a control, 
represented by cyst without any treatment, group two 
was treated by tinidazole, group was three treated by 
Capparis spinosa, group four was treated by Prosopis 
fracta and group five was treated by Quercus aegilops. 
The extract or tinidazole after prepared to the plain tube 
were added to each group, followed by adding part of the 
germinal layer of the cyst for 24 hours. A part of cyst of 
each group was processed for DNA extraction.

The aqueous extract was prepared by distal water 
and plant extract according to 19  with some modification. 
Twenty five gram of plant powder were added to 100ml 
distal water, and left for 24 hours on magnetic stirrer 
(IKA-combimag) type RCT, the extract was then filter by 
vacuum pump using special filter paper type Whatman 
No-1. The extracts were concentrated and streams by 
rotary vacuum evaporator in type Rota Vapor-RE, 
Buchi, at Biochemistry Laboratory colleges of science / 
University of Basrah. After drying them, they were kept 
in dark bottle until used.

DNA Extraction:

DNA was extracted from liquid (Protoscolices) and 
germinal layer using Wizard ® Genomic DNA Purification 
Kit (Promega/USA) following the manufacturer’s 
instructions. The concentration of extracted DNA was 
determent by NanoDrop spectrophotometer at 260 nm 
and 280 nm and stored at -20°C.

Polymerase Chain Reaction:

DNA of hydatid cyst was amplified by performing 
PCR technique using (GoTaq Hot Start Green 
Master Mix, Promega) following the manufactures 
instructions. Three pairs of primers were used for the 
detection of Echinococcus were used in this study: 
COI: F: 5’ TTGAATTTGCCACGTTTGAATGC 
3’, R: 5’ GAACCTAACGACATAACATAATGA 
3’ with product size 792bp 16 ; sh1-4: F: 5’ 
GTTATAAGAGGCCTCTCCGTGTTGTGG 3’, R: 
5’ CGTACGATTAGTTTCACAATATACATAT 
3’ with product size 295bp  14   and G6-7: F: 5’ 
TGGGGTAGTTACAATAGTTATTC 3’, R: 5’ 
CATAATCAAATGGAGTACGATTA 3’ with product 
size 234bp  14. The annealing temperature for all PCR 
are 56ºC

The PCR conditions are as follows: initial 
denaturation for 5min at 95°C. followed by 35 cycles 
of 95°C for 30sec, 56°C for 30sec, 72°C for 30sec. The 
reaction was then held at 72°C for 10min, and then 
cooled down 4°C for 5min (table 2). The PCR product 
was then detected on agarose gel stained with ethidium 
bromide, used 100-1000bp (KAPA BIOSYSTEM) and 
1kb DNA ladder (Promega) 20 .

DNA Sequencing and Sequences analysis

PCR product was sent to Macrogene (Korea) 
company, for sequencing. The sequences were edited and 
aligned using Parbi-Doua and NCBI BLAST programs. 
Contrasted the results with data gained from Gene Bank 
published ExPASY program which is available at the 
NCBI online. Phylogenetic analysis was performed by 
using the NCBI program.

Results and Discussion
This study showed that the total number of the 

examined sheep was 213 and the total number of infected 
sheep was 75. The total percentage of infection was 
(35.2%) which is agreed  (21,22) and disagreed with (23,24) 
who showed that the prevalence of infection was 1.5%, 
5.9% in north and middle of Iraq, respectively. The 
result of infected liver and lung in sheep by hydatid cyst 
is -shown in figure (1, A and B). This difference could 
be accounted on the basis of differential management 
practices, natural resistance, drug treatment and 
nutrition. The live and dead protoscolices were stained 
with green and red color, respectively (Figure 1, C).

The results of this study showed that the percentage 
of infection is high in sheep in Basrah province. Greater 
endeavor is wanted to control the transmission of hydatid 
cysts from slaughter house by the suitable disposal of 
infected residue, especially in sheep. This will reduce the 
transmission of cysts from slaughter house to potential 
hosts in this region. Now, veterinary authority put 
rules to control this disease through the creation good 
standardization abattoirs system to raise knowledge of 
farmers about hydatid cysts and removal stray dogs from 
Basrah province  25 .

The results of the present study are compatible 
with other studies in different parts of the world which 
showed that the sheep strain is the most important 
pattern accountable for human injury and a broad range 
of intermediate hosts (26,27,28).
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No effective chemotherapy is presently accessible 
for the medical treatment of cystic and alveolar hydatid 
disease in human  29 . However recently several 

anthelmintic drugs (which have shown encouraging 
results in the reduction to the larval cystic mass)  30 , 
there is an evidence effect of the drug tinidazole and 
praziquantel on lethal the protoscolices (31,32). 

 

 

 

 

 

 

 

 

Fig. (1): Sheep infected by hydatid cyst (A) in liver (B) in lung. 

(C) Live and dead protoscolices isolated from sheep. 

B A C 

Molecular study

In this study, the effect of plant extract or drug 
against Echionococcus was evaluated through the 
determining of specific genes of three groups: control, 
extract and treated by tinidazole. 

Three genes, including strain G6-7 (234bp), strain 
sh4-1 (295bp) and strain COI (792pb) were detect in this 
study.

Fig.(2) showed the results of PCR (G6-7, sh4-1, 
COI) in group one (control group) and group two (treated 
by tinidazole), the result showed PCR amplification for 
G6-7 237bp, sh4-1 295bp and COI 792bp. While fig.
(3) showed group four (treated by Prosopis fracta), the 
results of PCR the amplification for sh4-1 295bp and 

COI 792bp and absent for G6-7 because the effect of 
plant extract. Fig.(4) appeared the results of PCR (G6-7, 
sh4-1, COI) in group three (treated by Capparis spinosa), 
the result showed that sh4-1 295bp was amplified but 
absent in G6-7, COI because effect of plant extract. The 
same figure showed the last group (group five) appeared 
treated by Quercus aegilops, the result showed absent 
of any amplification because effect of plant extract. The 
high efficacy of Quercus aegilops come from phenol and 
tannins properties  33 , Tayler study pointed out because 
tannins polar properties give the inhibition effect many 
type of microorganism, as well as limited the inhibition 
effect of protease enzyme  33. For all that, this study 
reported the Quercus aegilops is the best extract against 
three genes used in current study, table (4) appeared all 
the result of genes in all groups.
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Fig. (2): Results of  PCR of control and tinidazole groups. lane (1) is the ladder 1kb 
DNA ladder (Promega), lanes (2,8) for G6-7, lanes (3,6,9) for sh4-1, lane (10) for 
COI. Samples treated with tinidazole are represented in lanes (11,13,15,17,19) for 
G6-7, lanes (12,14,18) for sh4-1, lanes (16) for COI. 
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Fig. (3): Results of PCR for the fourth group (treated by Prosopis fracta), lanes 
(1,20) is the ladders 100-10000bp (KAPA BIOSYSTEM), lanes (9,10,12,13) for 

sh4-1, lanes (15,16) for COI. 
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Fig. (4): Results of PCR for the third and fifth groups (treated by Quercus aegilops). 
lanes (1,21) is the ladders, lanes (2-20) show no PCR product. Group three (treated 

by Capparis spinosa), lanes (22,41) is the ladders, lanes (24,25,27) for sh4-1. 
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The results of this study agree with Hosseinzadeh in 
sheep genes strain (G6-7, sh4-1, COI)  34 , these authors 
extracted DNA and used G7-6 and sh4-1 genes in order 
to detect E. granulosus in sheep. COI gene aligned 
(792bp) sequence matrix of partial of gene cox1 which 
contained 124 variable sites (15). COI gene was used for 
the determination and identification of Echinococcus  16 .

The results showed that the effect of Quercus 
aegilops extract on hydatid cyst was big in the absence 
of all genes in PCR product. On the other hand, the effect 

of Capparis spinosa extract was observed on only two 
genes (G6-7 and COI), whereas the effect of Prosopis 
fracta extract was observed only on G6-7 gene (Table 
1). Prosopis spp. were also known to have medicinal 
effects. It was demonstrated to have cytotoxic effects 
on its fruits, which has a significant activity against 
lung carcinoma  35 . The very important point was in 
the tinidazole group which gave positive amplification 
results for all genes which means the frailer to brake any 
of the gene.

Table (1) Effect of tinidazole, Capparis spinosa, Prosopis fracta, Quercus aegilops aginst three genes with 
control group. 

Substance Control Tinidazole Capparis spinosa Prosopis fracta Quercus aegilops

G6-7 + +/- - - -

sh4-1 + + + + -

COI + + - + -

Percentage 100 % 33 % 66 % 66 % 0 %

Sequencing

The results of sequencing determined the identity of 
(COI, G6-7, sh4-1) genes. Sequence similarity of G6-7 
was 97% with Austria isolation, while the sh4-1 was 
99% with Oman isolation, 79% with Estonia isolation 
which was recorded in GenBank in accession number 
(KX039965.1) and the partial gene recorded by 36  and 
COI was 99% identical with Australia isolation.

Phylogenetic Analysis

The phylogenetic trees were constructed using NCBI 
website according to the compartment between sequences 
published in a recent study and other sequences of the 
other E. granulosus which were published in GenBank. 
Figure 5 show the phylogenetic analysis of gene COI 
for E. granulosus, rooted neighbor joining phylogenetic 
tree. This tree shows the distribution and phylogenetic 
relationships between E. granulosus  in Iraq and other 
countries.

Conclusion
The results showed that hydatid cyst were detected 

successfully by performing PCR technique. In addition, 
Quercus aegilops has been shown the best plant extract 
for destroying all genes, the second plant extract which 

is Capparis spinosa showed destroying of two genes 
(G6-7, COI) and failed to destroy (sh4-1). Furthermore 
Prosopis fracta has showen to destroy only (G6-7) and 
tinidazole failed to destroy any of these genes used in 
this study.
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