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ABSTRACT

The present study aims to assess the in vitroesttinanial activity of Myrtle (Pistacia khinjuk)sestial oil
against Leishmanianajor promastigotes. The in vitro antileishmanial effeafsKhinjuk essential oil against L.
major promastigotes were performed using MTT method. ITgvalues were also calculated by Probit test in
SPSS software. The obtained results showed thatengxtract was significantly inhibited promastigagrowth of

L. major based on a dose and time dependent maithermeasured kg values for Khinjulkessential oil and MA
as control drug against promastigote forms ofriajorwere 8.9 pl/mL and 44.6 pg/mL, respectively. Thained
results showed antileishmanial effects of Khirglainst promastigote forms of L. major. Howeverthfer studies
will be needed to confirm these results by checkinge animal models as well as volunteer human.
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INTRODUCTION

Cutaneous leishmaniasis (CL) is one of the mosthcomtypes of leishmaniasis, which caused by pécgsivtozoa
of the genus of eishmaniatransmitted by bites of phlebotomine sand fliese Tisease affects nearly 1.5 million
people annually around the world [1, 2]. At presknst choice treatment for CL is chemotherapy wigmtavalent
antimony components including Glucantime and Paaios [3, 4]. However, the current studies have destnated
that this drugs due to some problems includingedéffit efficacy, adverse side effects and emergehoesistance
have limitations in using [4, 5]. Human from lagin¢uries have been used natural products and eldr#cts for
treatment of a wide spectrum of diseases due tmpaess side effects, low cost and high availgb[b]. One of
this interesting plants which widely used in Iranimaditional medicine i«hinjuk (Pistacia khinjukStocks [7].
Reviews have demonstrated that various parts ofjikihave different pharmacological properties in folida
modern medicine including antiinflammatory, antaemt, antitumor, antiasthmatic, and antimicrobiaé® (7-9).
The present study aims to investigate ith@itro antileishmanial effect oKhinjuk essential oil and to compare its
efficacy with Glucantime againkt majorpromastigotes.

MATERIALSAND METHODS

Chemicals

Meglumine antimoniate (MA, Glucantime) as a contlalg was purchased from Aventis, France. Pemicéid
streptomycin were obtained from Alborz Pharmacyraiaran, and were stored at room temperatureQRantil
testing. MTT powder [3-(4.5-dimethylthiazol-2-yl)32diphenyl tetrazolium bromide)], fetal calf serFCS) and
RPMI-1640 medium with L-glutamine were preparedrfr&igma-Aldrich, (St. Louis, MO, USA). All the othe
chemicals and solvents were of analytical grade.
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Parasite strain

Standard strain of.. major (MRHO/IR/75/ER) was kindly obtained from the Labtmty for Leishmaniasis,
Department of Medical Parasitology, Tehran Uniugref Medical Sciences (Tehran, Iraayd then were cultured
in RPMI-1640, supplemented with penicillin (100 m), streptomycin (10Qug/mL), and 15% heat-inactivated
fetal calf serum (FCS) (10, 11).

Collection of plant materials

The Khinjuk fruits were collected from rural regions of Bafstlict of Kerman Province, southeastern Iran, in
September 2014. The identity was confirmed by arist at the Botany Department of Shahid Bahonavéysity,
Kerman, Iran. A voucher specimen of the plant nialerwas deposited at the Herbarium of Departmédnt o
Pharmacognosy, School of Pharmacy, Kerman Uniyeo$iMedical Science, Kerman, Iran (KF1356).

Preparing the methanaolic extract

The plant materials were extracted by methanol (8f@#72 h at room temperature using the percatatiethod.
Then, the extract was passed via filter paper (WihatNo.3, Sigma, Germany) to delete plant debiisally the
isolated extract concentrated in vacuum at 50 98gua rotary evaporator (Heidolph, Germany) andestat -20
°C, until use [12-15].

Antileishmanial effectsagainst promastigote form

We used MTT method to assess the antileishmarfiattedf Khinjuk essential oil [16, 17]. At first, 100L of the
promastigotes (f@ells/mL) both species harvested from logarithmiovgh phase was added to a 96-well
microtiter plate. Then, 100L of different concentrations (0-50 pg/mL) of eaahnt essential oil was added to each
well and incubated at 25°C + 1°C for 72 hours. Afteubation, 1QuL of MTT solution (5 mg/mL) was added to
each well and incubated at 25°C for 4 hours. Tloenaistigotes were cultured in the complete mediuth né drug
used as positive control and with no promastigates drugs as blank. Finally, absorbance was medhdyen
ELISA reader (BioTek-ELX800) at 490 nm. 50% inhdsit concentrations (l§; values) were also calculated by
Probit test in SPSS software.

Statistical analyses

All the experiments were repeated in triplicate. Mged SPSS software, ver. 17, (SPSS Inc., Chidagdpta entry
and statistical analysis and differences betweengtioups were determined using one-way analysigadance
(ANOVA) test. Moreover, to compare dgvalues of the groupsitest was performed?-value of less than 0.05 was
considered statistically significant [18-20].

RESULTS

Antileishmanial effects

Antileishmanial effects of Khinjulessential oil against promastigote formsLofmajor was evaluated using MTT
assay. The obtained results showed that myrtl@etxtras significantly inhibited promastigote growathL. major
based on a dose and time dependent manner. Savttiaincreasing of time and concentration, Khinpgsential
oil revealed higher leishmanicidal activity in coanigon with control group. The measuredgl@alues forMyrtle
methanolic extract and MA as control drug agaimstiastigote forms df. majorwere 8.9 pl/mL and 44.6 pg/mL,
respectively

DISCUSSION

Since last centuries, plants have been widely tseemedy a wide spectrum of illness and diseasedittons such

as infectious ones [4, 21]. Studies have demomstraarious properties of Khinjuk traditional and modern
medicines such as antimicrobial, anti-inflammatoaptinociceptive, antioxidant, anti-hepatic isch@mneuro-
protective [7,8]. Here we found that Khinjissential oil was significantly inhibited promastig growth ofL.
major based on a dose and time dependent manner. TheuraddG, values forKhinjuk essential oil and MA as
control drug against promastigote forms lof major were 8.9 pl/mL and 44.6 pg/mL, respectively. Sinhla
Ezatpour et al (2015) have reported that Khinjulstipularly its essential oil, significantly?€0.05) inhibited the
growth rate of promastigote and amastigote formis afiajorbased on a dose-dependent response; whereassghe IC
value was 58.6g/ml against promastigotes [8].

Previous investigations revealed that the preseoteterpenoid, flavonoids, tannins, and phenols e t
phytochemical screenings of the Khinjplant [22, 28]. Reviews have reported various aictiobial activity of
these compounds particularly terpenoid componantk as antibacterial, antifungal, and antiparasitiivities [23-
35]. Thus, we can conclude that these componentKhimjuk essential oil could be responsible for its
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antileishmanial activity; while their exact mechami of action is fully understood. However, Sikkeataal. and
also other researchers [36-47] have reported traegerpenoid compounds such as monoterpens, ffagedinto
pathogens and damage cell memberane structures.

Regarding cytotoxicity effects of Khinjugssential oil, Ezatpour et al (2015) demonstrated Khinjuk had no
significant cytotoxicity in J774 cells dn vitro [8].

CONCLUSION

The obtained results showed antileishmanial effett¢hinjuk essential oil against promastigote formd.omajor.
However, further studies will be needed to confitteese results by checking in the animal models ek as
volunteer human.
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