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Abstract 
Objective: Hydatidosis is one of the most important zoonotic 

diseases and surgery is still the main treatment for this problem. 

One of the side effects of hydatid cyst surgery is recurrence, thus, 

searching and assessment of some new agents such as medicinal 

plant extracts are very important. In the present study, the 

scolicidal effect of ethanolic extract of Ziziphora tenuior (Z. 

tenuior) was investigated. 

Materials and Methods: Protoscolices were aseptically collected 

from sheep livers containing hydatid cyst and used in the 

experiments. Z. tenuior extract was used at concentration of 3-100 

mg/ml for 10-60 min. Viability of protoscolices was determined 

by 0.1% eosin staining.  

Results: Based on our results, Z. tenuior extract at concentration 

of 10 mg/ml killed all protoscolices after 20 min. However, this 

medicinal plant at concentration of 25 mg/ml destroyed all 

protoscolices in a shorter exposure time (10 min). Therefore, the 

scolicidal activity of the extract at 10 and 25 mg/ml concentrations 

was considerably effective in lower concentrations and shorter 

exposure times. 

Conclusion: The findings of this study showed that the ethanolic 

extract of Z. tenuior produces high scolicidal activity; it may be used 

as an appropriate and effective scolicidal agent in hydatidosis surgery. 

This is the first report on the protoscolicidal activity of Z. tenuior. 

Please cite this paper as:  
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various concentrations of Ziziphora tenuior L. extract at different exposure times. Avicenna J Phytomed, 2016; 

6 (4): 376-382. 

 

Introduction 
Echinococcosis is a zoonotic disease 

caused by the larval stages of parasitic 

cestode Echinococcus granulosus 

(McManus, et al., 2003; Eckert and 

Deplazes, 2004). Cystic hydatid disease 
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(CHD) in humans and animals is an 

economic and public health problem in 

many parts of the world (Lahmar, et al., 

2007; Da Silva, 2010). Hydatidosis affects 

many organs of the body such as liver, 

lung and less frequently spleen, kidney, 

bone, brain, and heart (Ammann and 

Eckert, 1996). The surgical operation is 

considered as the most efficient method for 

the treatment of hydatid disease. On the 

other hand, one of the side effects of 

hydatid cyst surgery is recurrence. 

Therefore, assessing and finding some 

agents such as medicinal plants are 

necessary to reduce the recurrence rate. 

Several scolicidal substances such as silver 

nitrate, cetrimide, and hypertonic saline, 

all with a number of complications, have 

been used for inactivation of the hydatid 

cyst contents, but most of these substances 

may produce a range of side effects (Adas, 

et al., 2009; Topcu, et al., 2006; Moazeni 

and Nazer, 2010). In addition, many 

efforts have been made to discover new 

antimicrobial compounds from various 

kinds of sources such as plants. Recently, 

the medicinal plants have increasingly 

been used to treat many disorders 

including several infections (Khan et al., 

2010). Ziziphora genus (Lamiacaea) are 

consisted of four species namely Z. tenuior 

L., Z. Capitata L., Z. Clinopodioides, and 

Z. Persica Bunge (Zohrabi M, 2000). 

Ziziphora or Kakuti in Persian traditional 

medicine is recognized by the dried aerial 

parts of Z. tenuior L. which contains at 

least 1.2 % (volume/weight) of the 

essential oil (Davis and Newland, 1982). 

This medicinal plant is widely distributed 

in Iran, Pakistan, Afghanistan, 

Turkmenistan, Armenia, Syria, Anatolia, 

Transcaucasia, and Central Asia (Zohrabi 

M, 2000). In traditional medicine, 

Ziziphora is used for the treatment of 

vomiting, diarrhea, dysentery, fever, and 

uterus infections (Naeini et al., 2009; 

Naghibi et al., 2005; Zargari, 1987). 

Moreover, the antioxidant (Admassu 

Shimelis and Kumar Rakshit, 2005; Tian et 

al., 2011), antifungal (Shokri et al., 2012), 

antibacterial (Salehi et al., 2005; Sarac and 

Ugur, 2009), and antiprotozoal (Rota et al., 

2004) effects of Ziziphora are well known. 

Phytochemical analysis of Ziziphora L. 

indicated that the major components of its 

essential oil are pulegone, isomenthone, 

thymol, menthone, and piperitone (Zargari, 

1987; Sezik et al., 1991; Kasumov, 1987; 

de Sousa et al., 2007). These compounds 

are suggested to be responsible for the 

medicinal properties mentioned earlier. 

Hence, in the present study, the scolicidal 

effect of Z. tenuior extract was evaluated.  

 

 

Materials and Methods 
Collection and determination of 

protoscolices viability 

Hydatid cysts from the liver of infected 

sheep were obtained from the city abattoir 

in Qazvin, located in the central region of 

Iran. Protoscolices were obtained 

aseptically and washed three times with 

normal saline. The viability of 

protoscolices was assessed by their 

motility characteristics, muscular 

movements, and with 0.1% eosin staining 

under light microscopy. The protoscolices 

with more than 90% viability were 

selected for our study (Moazeni and Nazer, 

2010). 

 

Preparation of Z. tenuior extract 

Z. tenuior was purchased from the 

herbal market in Qazvin and authenticated 

by a botanist. Voucher specimens were 

preserved in the central herbarium of 

medicinal plants (ACECR).The aerial parts 

of plant were air-dried at room temperature 

and later was ground into powder. The 

aerial part of plant (50 g) was extracted 

using percolation method by ethanol 

(80%) at room temperature. The Solvent 

used for extraction was completely 

removed by drying under reduced pressure 

at 40 ºC in a rotary evaporator. The 

samples were stored at 4 °C until use (3 g, 

6% yield). 
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The effect of Z. tenuior extract on 

protoscolices 
In the present study, six concentrations 

of Z. tenuior extract (3, 5, 10, 25, 50, and 
100 mg/ml) were used for 10, 20, 30, 40, 
50, and 60 min. Hypertonic saline (20%) 
was used as positive control.  For the 
preparation of Z. tenuior solution at 
concentrations mentioned above, 0.03, 
0.05, 0.1, 0.25, 0.5, and 1 g of dried extract 
was dissolved in 10 ml of normal saline, 
respectively. In each experiment, 2 ml of 
each concentration of Z. tenuior was placed 
in a test tube, to which a drop of 
protoscolex-rich sediment (containing at 
least 700 protoscolices) was added. The 
content of each tube was gently mixed and 
incubated for 10, 20, 30, 40, 50 and 60 
min. At the end of each incubation time, 10 
ml of normal saline was added to each 
tube, centrifuged for 1 min at 300 rpm and 
the supernatant was discarded. The same 
procedure was repeated 3 times. Two 
milliliter of 0.1% eosin stain was then 
added to the remaining settled 
protoscolices, mixed gently, and incubated 
for 15 min, and was followed by careful 
removal of the upper portion. Later, the 
remaining protoscolices pellet was smeared 
on a manually scaled glass slide, covered 
with a cover glass, and examined under a 
light  

 

microscope. The percentages of viable and 
dead protoscolices were determined by 
counting an average of 700 protoscolices. 

Non-treated protoscolices were used as 
negative control. All experiments were 
performed in triplicate (Moazeni and 
Nazer, 2010; Moazeni et al., 2012). 

 
Statistical analysis 

Statistical analyses were performed by 
one-way analysis of variance (ANOVA), 
Tukey’s test and t-test to express the 
difference among the groups. All analyses 
were accomplished using SPSS software 
version 16. Data were considered 
statistically significant at p<0.05. 

 
 

Results 
The scolicidal effects of Z. tenuior 

extract are summarized in Figure 1. 
Scolicidal activity of Z. tenuior extract at 
concentration of 3 mg/ml was 5.63%, 
8.51%, 22.83%, 25.97%, 47.7%, and 
50.1% after 10, 20, 30, 40, 50, and 60 min 
respectively. Moreover, the scolicidal 
effect of this extract at concentration of 5 
mg/ml was 6.63%, 21.38%, 48.99%, 
52.17%, 96.29%, and 97.91% after 10, 20, 
30, 40, 50, and 60 min respectively. As 
shown in Figure 1, the extract revealed 
significant scolicidal effect at 3 and 5 
mg/ml at exposure times above 10 min. In 
addition, the scolicidal effect of all 
concentrations of the extract was 
significant (p<0.05) compared with the 
control group at all exposure times. 

 
Figure 1. Protoscolicidal effects of various concentrations of Z. tenuior L.extract in different exposure times. 
*p value < 0.05 (significant comparing to negative control) 
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Our findings indicated that, Z. tenuior 
extract at concentration of 10 mg/ml killed 
all protoscolices (100%) after 20 min. 
However, as shown in Figures 2 and 3, this 
medicinal plant at concentration of 25 
mg/ml destroyed all protoscolices (100%) 
in a shorter exposure time (10 min). 
Therefore, the scolicidal activity of the 
extract at 10 and 25 mg/ml concentrations 
were strongly effective at lower 
concentrations and shorter exposure times. 
The results of our study showed that the 
ethanolic extract of Z. tenuior had a high 
scolicidal activity under in vitro condition. 

 

 
Figure2: Live protoscolices after staining with 

0.1% eosin. 

 

 
Figure 3: Dead protoscolices after exposure to Z. 

tenuior L. extract and staining with 0.1% eosin. 

 

 

Discussion 
Hydatidosis continues to be a 

significant cause of morbidity and 

mortality in many parts of the world (Da 

Silva, 2010). The surgical operation is 

considered as the most efficient method for 

treatment. So far, several chemical agents 

with scolicidal effect have been used to 

solve this problem, but many of these 

substances may cause unwanted side 

effects that limit their usage (Moazeni and 

Nazer, 2010; Albi et al., 2002; Caglar et 

al., 2008; Besim et al., 1998; Erzurumlu et 

al., 1998; Paksoy et al., 2005; Puryan et 

al., 2005; Shahnazi et al., 2014). In this 

regard, several studies have shown that the 

hypertonic saline at 20% concentration has 

the ability to kill all protoscolices (100%) 

after 6, 15, and 45 min exposure times 

(Caglar et al., 2008; Besim et al., 1998; 

Erzurumlu et al., 1998; Kayaalp et al., 

2001). Moreover, the scolicidal activity of 

1.5% cetrimide has been reported to 

destroy 86.9% and 92.6% of protoscolices 

after 5 and 10 min exposure times, 

respectively (Khan et al., 2010). In other 

studies, ethyl alcohol (95%) and silver 

nitrate (20%) were found to have the 

potential to completely destroy 

protoscolices after 15 and 20 min (Caglar 

et al., 2008; Besim et al., 1998). 

Furthermore, the in vitro scolicidal activity 

of 10% providine iodine was 

unsatisfactory after 5 and 10 min (Besim et 

al., 1998) whereas the application of H2o2 

(3%) and mannitol (20%) produced 

excellent results (100%) over killing of 

protoscolices after 15 and 45 min, 

respectively (Caglar et al., 2008; Rajabi, 

2009). Erzurumlu et al. showed that 

albendazole sulfoxide was effective on 

protoscolices at 50 and 100 µg/ml 

concentrations with 50% and 100% 

efficacy, respectively. Our pervious study 

on the protoscolicidal effects of hypertonic 

glucose at different concentrations (10-

50%) and exposure times (1-60 min) 

showed that glucose at 10%, 15%, 20%, 

25%, and 30% concentrations has little 

effect on protoscolices after 1-30 min 

exposure times. The scolicidal effect of 

glucose at 40% concentration after 20, 30, 

and 40 min was 98.8%, 99.6%, and 100%, 

respectively. Also, the scolicidal activity 

of glucose with 50% concentration after 6, 

7, 8, 9, 10, and 20 min exposure times was 
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63.9%, 67.2%, 83.4%, 95.3%, 97.4%, and 

100%, respectively (Shahnazi et al., 2014). 

On the other hand, a fast and complete 

scolicidal effect with no side effect and 

low cost is considered as part of the 

properties of an ideal scolicidal solution. 

However, no ideal scolicidal solution and 

agents have been described yet (Adas, et 

al., 2009; Rouhani et al., 2013). 

Ziziphora, as an herbal medicine, has 

been used in the treatment of 

gastrointestinal disorders and infectious 

diseases for a long times (Naeini et al., 

2009; Naghibi et al., 2005; Zargari, 1987). 

In the present study, the effectiveness of 

ethanolic extract of Z. tenuior was 

investigated on protoscolices. Based on 

our results, Z. tenuior extract had the 

ability to effectively destroy all scolices at 

lower concentrations (10 and 25 mg/ml) 

and shorter exposure times (20 and 10 

min), respectively. 

Also, the findings of the current study 

showed that the ethanolic extract of Z. 

tenuior L.  contains an efficient 

protoscolicidal agent which may be used in 

surgery of hydatidosis. Moreover, previous 

studies had demonstrated that the 

Ziziphora species are rich in thymol and 

pulegone compounds and also suggested 

that the antioxidant (Admassu Shimelis 

and Kumar Rakshit, 2005; Tian et al., 

2011), antifungal (Shokri et al., 2012), 

antibacterial (Salehi et al., 2005; Sarac and 

Ugur, 2009), and antiprotozoal (Rota et al., 

2004) activities of this plant may be 

associated with the presence of these 

compounds. Although it seems that these 

compounds are the major substances 

responsible for the scolicidal effect on 

hydatid cyst, nevertheless, the scolicidal 

effects of Z. tenuior L.  involved in this 

activity need further investigation. The 

current study is the first report on the 

protoscolicidal activity of Z. tenuior L. 

Therefore, it may be used as an appropriate 

and effective scolicidal agent in the 

surgery of hydatidosis following more in-

depth, in vivo investigations. 
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