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ABSTRACT

The present investigation was designed to evaluate the protoscolicidal effects of Nectaroscordum tripedale L.
essential oil against hydatid cyst protoscol eces. Different doses of N. tripedaleessential oil (3.75 - 15 %) and were
used for 10, 20, 30, and 60 minutes. The viability of hyatid cyst protoscolexes was assessed by Eosin test. The
findings exhibited that N. tripedaleessential oil showed considerable protoscolicidal effects on hydatid cysts
protoscoleces; at the dose of 15% after 10 min of killed 100% of protoscoleces; while at the dose of 7.5% after 10
min of killed 100% of protoscoleces. This study revealed the potential of N. tripedaleessential oil to produce a new
scolicidal agent.
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INTRODUCTION

To date, herbal medicines have been indicateddsepit interesting biological and pharmacologic#iviies and
are used as chemotherapeutic agents [1-4]. Histtyjglants have been applied in treating infacdiadliseases and
are recognized for their ability to produce secopdaetabolites [5-7]Hydatid disease is a parasitic infestation
which caused by a tapeworm of the geBolinococcus. The disease is one of the most important neglecte
parasitic diseases around the world [8-10] whidlec$ humans and domestic livestock including easheep,
camels, pigs, horses and others. At present, suadeng with chemotherapy (albendazole and/or meaeole) is
the most common choice of treatment in CE [11-TBJring open surgical removal of the cysts to prévhe
intraoperative linkage of the scoleces and follgyvecurrence of hydatid cyst the use of propergsailicidal
drugs are necessary. Nowadays, several scolididgs have been applied during CE surgery; howelrennost of
them are along with some side effects such asaszee colangititis, and liver necrosis [14-17].

In folk medicine, Nectaroscordum tripedale L. (family Alliaceae) have been broadly used fogatment and
prevention of various diseases such as rheumatic jeint pains[15], bladder and kidney stones, fiaxa
expectorant diuretic, parasite repellent, appetigigmulant, and muscle ache [16]. This investiativas designed
to assess protoscolicidal effectshoftripedale essential oil against protoscolecesipdatid cysts.
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MATERIALSAND METHODS

Plant materials
Fruits of wildN. tripedale were collected from the Khorramabad Mountains @stain, Iran) in May 2012. The plant
materials were identified by a botanist at the Réaibal Medicine Research Center Khorramabad, Iran.

Preparing of essential oil

Two hundred grams of dried materialshbftripedale were subjected to hydro-distillation for 3 h usengall-glass
Clevenger-type apparatus. The essential oil obdaiwas dried over anhydrous sodium sulfate, andedtadn
darkness at & in airtight glass vials closed under nitrogen gasl testing [17-19].

Collection of protoscoleces

Protoscoleces were collected from the livers ofiradly infected livestock slaughtered at Kermantgtddg Iran. The
cyst fluid was aseptically aspirated and was tefiet for 30 min. After washing of protoscolecestfeo times with
PBS (pH 7.2) solution the number of protoscoleces/as adjusted as 2x Iprotoscoleces in 0.9% NaCl solution
with at least 90% viability rate [20].

Scolicidal effects against protoscol eces

Protoscolicidal effects dNl. tripedale against hydatid cyst protoscoleces, various doééé tripedale essential oil
were applied for 10, 20, 30 and 60 min and perfairhased on the method described by Mahmoudvand et a
(2014). At first, 0.5 ml of the protoscoleces (2¥/inl) and 0.5 ml of different doses of tested extraas added to
each test tube. Tubes were mixed and then inculzt8d°C for 10-60 min. finally 50 pl of 0.1% eostain was
added to protoscoleces and mixed [17]. The pergestaf dead protoscoleces were counted by coudifiiy
protoscoleces [21-23].

Statistical analysis
All the experiments were carried out in triplicafeata analysis was carried out by SPSS softwarer®nces
between test and control groups were analyzetdtést. Furthermorg<0.05 was considered statistically significant
[20].

RESULTS

The results of protoscolicidal effects Nf tripedale essential oil against hydatid cyst protoscolecesevghown in
Table 1. The obtained findings reavealed tatripedale essential oil shows significant protoscoliciddieets on
hydatid cyst protoscoleces. The concentration &6 X8 essential oil after 10 min of killed complgtel00% of
protoscoleces; whereas the concentration of 7.5%ssential oil after 20 min of killed completely 0B6 of
protoscoleces. The protoscolicidal effectNoftripedale essential oilat the dose of 3.75% was 29.3, 76.6, 100 and
100% after 10-60 min, respectively. In the negatwatrol 7.1% and in the positive control 100% adtpscolexes
killed after 60 and 10 min incubation, respectivelyhich demonstrated that the protoscolicidal dffet N.
tripedale essential oilvas significant highemp&0.05) than control groups at all incubation times.
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Table 1: Protoscolicidal effectsof N. tripedale essential oil against protoscoleces of hydatid cyst at various concentrationsfollowing
different exposuretimes

Concentration (%) Exposure time (min) Mean of mortality rate (%)
1 100
15 20 100
30 100
60 100
10 78.€
75 20 100
30 100
60 10C
10 29.3
3.75 20 76.6
30 10C
60 100
10 1.6
20 2.6
Normal saline + Tween 20 30 3.3
60 7.1
10 100
20% Hypertonic saline 20 100
30 100
60 100
DISCUSSION

Recent studies have also revealed promising reSolts using of plants in the treatment or prevemta$ a wide
variety of diseases such as infectious ones [24&@F work was aimed to determine ftimevitro protoscolicidal
effects ofN. tripedale essential oil against hydatid cysts protoscoleths.obtained results demonstrated thaf\the
tripedale essential oil at concentrations of 15% and 7.5%ral0 and 20 min of exposure killed 100%
protoscoleces. However, lower concentrationll.dfipedale essential oil indicated a lower protoscoliciddeefts
Various studies have reported the protoscoliciddividy of various chemical products and also sohezbal
medicines such as Nigella sativa, Berberis vulgataaria multiflora, Myrtle, cardamom, PistaciaaePistacia
atlantica, and garlic [29-40]. However, the effigaof these natural products is controversial. Wantb that
protoscolicidal effects of. tripedale essential oil is similar with the current scolaicigents including hypertonic
saline and silver nitrate; indicating thdt tripedale extract might be a natural source for the productf a new
scolicidal agent to apply in hydatid cyst surgery.

Previous studies showed the presence of terpenBi@anoids, tannins and fatty acids M tripedale [41].
Moreover, antimicrobial effects of these componeand their derivatives such aspinene, limonen, piperitone
oxide, terpinene, Hexadecanoic acid, thymol andamaple have been previously reported [42, 43].sThbese
compounds might be responsible for protoscolicatdivity of N. tripedale essential though their exact mechanism
of action is not clearly understood. Of course, somsearchers have shown that these componentsiaiype
terpenoids diffuse into pathogen and damage cathlmnane structures, [44, 45].

To concludethis study showed tha. tripedale essential oil might be a natural source for thedpction of new
scolicidal agents to reduce the risk of protoscedespillage during hydatid cyst surgery. HoweveQram
investigations are needed to evaluate exact bicdbgictivity ofN. tripedale essential oil in clinical setting as a new
protoscolicidal drug.

Acknowledgments
We would like to thank Dr. Ghasemi Kia for collextiof hydatid cysts.

REFERENCES
[1] World Health Organization (WHO) informal workingagmp on echinococcosiBull WHO 1996; 74: 23142
[2] Mahmoudvand H, Fasihi Harandi M, Shakibaie M, Adtatian MR, Makki MS, Jahanbakhsh Z&14. Int J

Surg. 12, 399-403.
[3] Brunetti E, Kern P, Vuitton DAActa. Trop. 2010, 114(1), 1-16.

181



Sareh Jahanbakhsh et al Der Pharma Chemica, 2016,8 (12):179-183

[4] Haidari M, Azargoon A, Mahmoudvand H, Almasi V, Poa S, Shams Khorramabadi Mrauma Mon. 2014,
19 (2): e13523.

[5] Tavakoli Kareshk A, Keyhani A, Mahmoudvan d H, Tkt Oliaei R, Asadi A, Andishmand M, et dkan J
Parasitol. 2015, 10 (4), 625-631.

[6] Mahmoudvand H, Saedi Dezaki E, Ezatpour B, Sharifiheirandish F, Rashidipour MPlanta Medica 2016,
82(4), 279-284.

[7] Mahmoudvand H, Nadri S, Jahanbakhsh S, Rezaeif@eévPharma Chemica 2016: 8(6): 91-95.

[8] Mahmoudvand H, Kheirandish F, Saedi Dezaki E, Shaldisi S and Fasihi Harandi N\Biomed Phar macother
2016; 82: 393—-398.

[9] Mahmoudvand H, Kheirandish F, Ghasemi Kia M, TaViaKareshk A, Yarahmadi MNat Prod Res. 2015; 7:
1-4.

[10] Teimori H, Sabzi, F, Hassani V, Nadri S, MahmoudVah Acta Medica Iranica 2007; 47(3): 227-232.
[11]Ezatpour B, Saedi Dezaki E, Mahmoudvand H, AzadpduEzzatkhah FEvid Based Complement Alternat
Med. 2015, 149707.

[12] Mahmoudvand H, Ayatollahi Mousavi SA, SepahvandSharififar F, Ezatpour B, Gorohi F, Saedi Dezaki E,
Jahanbakhsh $SRN. Pharmacol 2014, 602436.

[13]Rezaeifar R, Ayatollahi Mousavi SA, Mehrabani Mp8kvand ADer Pharma Chemica 2016, 8(6)l, 140-142.
[14]Rezaeifar M, Behfarnezhad M, Moradi M, Mehrabani Mahmoudvand HDer Pharma Lettre. 2016;8(6):
110-112.

[15]Mahmoudvand H, Saedi Dezaki E, Kheirandish F, Emat@B, Jahanbakhsh S, Fasihi Harandi Kérean J
Parasitol. 2014, 52, 653-659.

[16]H Mahmoudvand; SR Mirbadie; S Sadooghian; M Fad#riandi; S Jahanbakhsh; E Saedi Dezalkissential
Oil Res. 2016; DOI: 10.1080/10412905.2016.1201546

[17]Mahmoudvand H, Shakibaie M, Tavakoli R, Jahanbal@sBharifi, l.Iran J Parasitol 2014, 9(4), 452-460.
[18]Kheirandish F, Delfan B, Mahmoudvand H , Moradi MEzatpoura B, Ebrahimzadehc F, Rashidipour M.
Biomedicine & Pharmacotherapy 2016; 82: 208—215.

[19]Mahmoudvand H, Tavakoli R, Sharififar F, Minaie Ezatpour B, Jahanbakhsh S, SharifPtharm Biol 2014,
4, 1-6.

[20]MahmoudvandH, Sharififar F, Saedi Dezaki E, Ezatpd8r Jahanbakhsh S. Fasihi Haramdli Iranian J
Parasitol. 2014, 9(4), 26-34.

[21]Mahmoudvand H, Fallahi S, Mahmoudvand H, Shakibi¢larandi MF, Dezaki ESI Invest Surg. 2015, 18,
1-7.

[22] Badparva E, Ezatpour B ,Azami M, BadparvalMrarasit Dis. 2015, 39(4), 720-4.

[23]Jahanbakhsh S, Azadpour M, Tavakoli Kareshk A,héey A. Mahmoudvand HJ Parasit Dis 2015, DOI
10.1007/s12639-015-0670-4.

[24]Mahmoudvand H, Asadi A, Harandi MF, Sharififar Bhdnbakhsh S, Dezaki E$an J Basic Med Sci. 2014,
17(12), 1001-6.

[25]Rezaeifar M, Mahmoudvand H, Amiria \Der Pharma Chemica, 2016, 8 (5), 243-249.

[26] Azadpour M, Nowroozi J, Goudarzi GR, MahmoudvandTiop Biomed. 2015; 32(1):109-15.
[27]Mahmoudvand H, Sharififar F, Sharifi I, Ezatpour Basihi Harandi M, Makki MS, Jahanbakhshlf&n J
Parasitol 2014, 9, 28-36.

[28]Vahabi S, Nadri S, Izadi Pak J Pharm Sci 2014, 27 (5), 1203-1207.

[29]Mahmoudvand H, Sepahvand A, Jahanbakhsh S, EzaBoAwatollahi Mousavi SAJ Mycol Med. 2014,
24(4), 155-61.

[30] Mahmoudvand M, Doostishoar Ber Pharmacia Lettre, 2016, 8 (10):136-139

[31]Mahmoudvand H, Ziaali N, Aghaei |, Sheibani V, Ste® S, Keshavarz H, Shabani R&thogen Glob Health.
109(8):369-76.

[32]Ahmadinejad M, Aliepour A, Anbari K, Kaviani M, @azadeh H, Nadri S, et dindian J Surg 2013, 1-4.
[33]Mahmoudvand H, Ziaali N, Ghazvini H, Shojaee Sskavarz H, Esmaeeilpour K, Sheibanilxflamation.
2016, 39(1), 405-412.

[34]Cristani M, D'Arrigo M, Mandalari G, Castelli F, péetro MG, Micieli D, Venuti V, Bisignano G, Saija,
Trombetta DJ. Agric. Food. Chem. 2007, 55(15), 6300-8.

[35]Mahmoudvand H, Saedi Dezaki E, Soleimani S, Banklhi Kheirandish F, Ezatpour B, Zia-ali Rarasite
Immunol. 2015, 37(7), 362-367.

[36]Saedi Dezaki E, Mahmoudvand H, Sharififar F, Fal&ahMonzote L, Ezatkhah PharmBiol. 2015; 8: 1-7.

182



Sareh Jahanbakhsh et al Der Pharma Chemica, 2016,8 (12):179-183

[37]Mahmoudvand H, Sharififar F, Rahmat MS, TavakolilRzaki ES, Jahanbakhsh S, Sharifi Vector Borne
Dis. 2014, 51(4), 294-9.

[38]Mohammadi M, Shokouh Amiri MR, Sepahvand A, Roaddahammadi SH, Shadzi SH, Mirsafaei H, Noor
Shargh RJ Isfahan Med School 2009, 27 (100), 582-588.

[39]Badparva E., Kheirandish F, Ebrahimzadésran Pacific J Trop Dis 2014, 4(S2,) S728-S732
[40]Mahmoudvand H, Nadri S, Rezaeifar M, RezaeifaDé. Pharmacia Lettre, 2016, 7 (8): 27-30.
[41]Mahmoudvand H, Tavakoli Oliaei R, Mirbadie SR, Kiaeidish F, Tavakoli Karesh A, Ezatpour B,
Mahmoudvand HSurgical Infections 2016, 17, DOI: 10.1089/sur.2016.010.

[42]MH Kayedi, H Kaur, AA Haghdoost, JD Lineannals Trop Med Parasitol, 2009, 103, 85-90.
[43]Mahmoudvand H, Ezzatkhah F, Sharififar F, Shayibézaki ESKorean J Parasitol 2015, 53, 21-27.

[44] Mahmoudvand H, Ezatpour B, Jahanbakhsh S, SadmoghiMirbadie SR-derb Med J 201,1(1), 31-5.
[45]Badparva E, Fallahi Sh, Sepahvand A, Pournia YhRas ShM.Pak J Biol Sci. 2009, 12(17), 1212-6.
[46]Mahmoudvand H, Jahanbakhsh S, DoostishoBreF Pharma Chemica, 2016, 8(8):82-85.

183



