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ABSTRACT

The present study aims to evaluate the scolicidal effects of Elettaria cardamomum L. (cardamom) extract on the
protoscoleces of hydatid cysts on an in vitro model. Protoscoleces were aseptically aspirated from the livers of
naturally infected sheep. Various concentrations of extract were used for 10-60 minutes. Eosin exclusion test was
used to determine the viability of protoscoleces. Findings showed that extract at the concentrations of 200 and 100
mg/mL killed 100% protoscoleces after 10 and 20 minutes of exposure, respectively. Obtained results in this
investigation for the first time demonstrated that cardamom might be a natural source for the production of new
scolicidal agents.
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INTRODUCTION

Cystic echinococcosis (CE) is the larval cystigstgcalled echinococcal cysts) of a small taenjkttapeworm
(Echinococcus granulosus) that may cause illness in intermediate hostseggly herbivorous animals and people
who are infected accidentally [1]. Nowadays, theinm@eatment modality for CE is surgery; howevetheo
methods such as chemotherapy with benzimidazolé$&hR (puncture, aspiration, injection and reaspin) are
present as alternative treatments [2]. During Ofgesty, use of effective scolicidal agents is neagsto reduce the
risk of intraoperative spillage of the cyst congefgrotoscoleces) and subsequently recurrence afrdsecondary
infection [3, 4]. Current chemical scolicidal agettave demonstrated serious side effects includieg necrosis

and sclerosane colangitis [5]. This shows, the smte of development of new scolicidal agents witv side
effects and more efficacies.

From the past decades, natural products and tbeipounds have been the most productive sourceefardrug
development [6, 7]Elettaria cardamomum L. (cardamonh belonging to the Zingiberaceae famifya traditional
native spice from the humid Asian areas [8]. D#far pharmacological activity such as, anti-inflanong
analgesic, and antispasmodic effects have beeteddia this plant [8]. Moreover, in the folk medieithe plant has
been used as gut modulatory, blood pressure logerdiuretic, sedative, gastroprotective, antimicagb
antiplatelet, antioxidant, and anti-cancer eff¢8t40].

The present work aims to evaluate the scolicidédcts of Cadamonextractagainst the protoscoleces lofdatid
cysts on an vitro model.
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MATERIALSAND METHODS

Plant materials

Dry cardamom seeds were purchased from the market.plant materials were identified by Dr. Mirtalia, a
botanist at Department of Botany, Shahid Bahonawéssity of Kerman, Kerman, Iran [11]. A voucherespmen
of the plant materials was deposited at the harbarf Department of Pharmacognosy, School of Pheyma
Kerman University of Medical Science, Iran (KF1375)

Preparing the methanolic extract

The dried aerial parts of the plant (100 g) wermdgd and extracted by methanol (80%) for 72 hcatnr
temperature using the percolation method. The etstraere passed through filter paper (Whatman N8igmna,
Germany) to remove plant debris. The extracts warally concentrated in vacuum at 50 °C using aampt
evaporator (Heidolph, Germany) and stored at -20uffEl use [12, 13].

Collection of protoscoleces

The protoscoleces &. granulosus were obtained from the livers of naturally infettheep and goats slaughtered
at Kerman abattoir, southeastern Iran and cardeti¢ Parasitology Laboratory at the DepartmerRarfsitology
and Mycology, Kerman University of Medical Sciend&erman, Iran). The hydatid fluid aspirated by G AL
syringe and aseptically transferred into a flasls Vet to set for 30 minutes for protoscolecesdtiles down. The
supernatant was discarded and the protoscoleceswemhed two times with PBS (pH 7.2) solution. mhenber of
protoscoleces per ml was adjusted as 2 %pt6toscoleces in 0.9% NaCl solution with at [e33% viability rate.
The viability of the protoscoleces was confirmed thgir flame cell motility and impermeability to186 eosin
solution under a light microscope [14].

Effect on protoscoleces

For evaluation of scolicidal effects of cardamonaiagt protoscoleces of hydatid cysarious concentrations were
used for 10, 20, 30 and 60 minutes. At first, 0I5 @i the protoscoleces (2 x ¥L) solution was placed in test
tubes. Then 0.5 mL of various concentrations ofdkieact was added to each test tube. The condénte tubes
were gently mixed and then incubated at 37°C fdk(5,20 and 30 minutes. At the end of each incobatiime the
upper phase was carefully removed so as not torutethe protoscoleces. Fifty pL of 0.1% eosirirsigas then
added to the remaining settled protoscoleces arddjently. The upper portion of the solution wisarded after
10 minutes of incubation. The remaining pellet adtpscoleces was then smeared on a glass sliderarbwith a
cover glass and examined under a light microsc@pe. percentages of dead protoscoleces were detsinin
counting 300 protoscoleces. Eosin exclusion tess wsed to investigate the viability of protoscotecEosin
solution with a concentration of 0.1% (1 g of egsowder in 1000 mL distilled water) was used. Aftgposure to
the stain, alive protoscoleces remained colorlegs showed characteristic muscular movements amdeflaell
activity (Figure. 1), whereas dead protoscolecesodied eosin and colored red (Figure.18)addition, normal
saline containing Tween 80 and 20% hypertonic saliare used as negative and positive control, otispéy [15].

Statistical analysis

All the tests were performed in triplicate. Dataalysis was carried out by using SPSS statisticekgge version
17.0 (SPSS Inc., Chicago, IL, USA). Differenceswsstn test and control groups were analyzed-tast. In
addition,p<0.05 was considered statistically significant (16)

RESULTS

According to the results given in Tables 1, cardamextract had a potent scolicidal activity against the
protoscoleces of hydatid cygtindings showed that extract at the concentratidr)0 and 100 mg/mL killed 100%
protoscoleces after 10, 20 minutes of exposureil&@isn all of the protoscoleces were killed afted and 60
minutes of exposure to 50 and 25 mg/mL concentratfoessential oil, respectively. The results alseealed that
the mortality rate of protoscoleces in the negatind positive controls was 9.1% after 60 min an@%fter 10
min of exposure, respectively. These results atsnahstrated that all the concentrations of extnact significant
(p<0.05) scolicidal effects compared with the congup.
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Table 1 Scolicidal effects of cardamom extract against protoscoleces of hydatid cyst at various concentrations following various exposure

times
Concentration Exposure time Mean of mortality rate

(mg/mL) (min) (%)

10 100

20 100

200 30 100

60 100

10 53.3

20 100

30 100

100 60 100

10 28.6

20 58.3

s . 1o
60

10 6.3

20 28.3

s . e
60

10 13

20 2.6

. 30 4.3

Normal saline 60 91

10 100

20 100

. . 30 100

20% Hypertonic saline 60 100

DISCUSSION

Nowadays, an ideal scolicidal agent is definedtbyotency at lower concentrations, high efficatg ishorter time
of exposure, stability in the presence of cystigidfl scolicidal ability inside a cyst, lower toxigi higher
availability, and ability for rapid preparation [17]. Several investigations have reported theicidal effects of
hypertonic saline, silver nitrate and mannitol,riceide, ethyl alcohol (95%), 0, and 10% providone iodine,
chlorhexidine gluconate, selenium nanoparticlemyelyjoand some plant extracts [18-32]. The presentirfgs
showed that cardamoextract with the concentrations of 200 and 100 nhgkitted 100% protoscoleces of hydatid
cyst after 10 minutes of exposure. These result® wemparable with the scolicidal activity of 20%pkrtonic
saline, 20% silver nitrate, 0.5-1% cetrimide0Ok 3%, and 95% ethyl alcohol. Thus, this study sufgubthe idea
that cardamonmight be a natural source for the production oéw scolicidal agent for use in hydatid cyst surgery
However, main mechanisms of scolicidal effects afdamomare not clear and further studies are needed to
elucidate these mechanisms, particularlyrovitro models.

Studies have reported the presence of terpendédsnoids, and tannins in this plant [11]. Currgnthe biological
activities of these compounds have been demondtfa® 13]. Thus, the phytoconstituents in thisnpleould be
responsible for their scolicidal effects thoughittexact mode of action is poorly understood. Horeprevious
studies have suggested that some terpenoids compsuch as monoterpens can diffuse into pathogedlamage
cell membrane structures [33-35]. On the other hamevious studies suggested that not only tharéerbbial
activity is related to ability of terpenes to affgzermeability but also other functions of cell ni@anes; these
compounds might cross the cell membranes, thustiaging into the interior of the cell and interatiwith critical
intracellular sites [35-37].

In conclusion,the findings showed that cardamartract might be a natural source for the productié new
scolicidal agents for use against hydatid cysteyrg
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