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ABSTRACT

There is a great tendency toward the consumptidraditional plants in the cases of leishmaniasése aim of this
study was to evaluate the leishmanicidal effectsdifferent extracts of Euphorbia microsciadia Bioss
promastigotes of Leishmania major in vitro. Arténarts of the plant were dried and extracted witkthanol or
macerated in ethanol. Five different concentrationis each extract (1, 0.5, 0.25, 0.125, 0.0625 mgmL
amphotericin B (0.5 mg.ni). (positive control) and culture medium (negativatrol) were placed in 24-well plates
containing 40,000 parasites/well. The plates waribated for six consecutive days at 25°C and tmeher of the
parasites in each well was determined microscopicah the days 2, 4 and 6 of the experimental ptope
Amphotericin B at the specified concentration kil the parasites. A concentration-dependentditbxicity was
observed for different doses of the extracts. Exyosf promastigotes to 1 mg.thiof both extracts exhibited the
most leishmanicidal activity. The Efvalues for the methanol (Soxhlet) and ethanol éreted) extracts were
determined (0.078 - 0.331 mg.fH)Lfour days after incubation. Our results indicaieat both extracts of E.
microsciadia Bioss exhibit favorable lethal toxycéigainst promastigote of L. major and may be slétzandidates
for further research in future leishmanicidal stesli

Keywords: Euphorbia microsciadidgishmaniases, lethal toxicity, Soxhlet extract

INTRODUCTION

Leishmaniases are the prevalent tropical diseas#sgfrom the infectious dfeishmanigparasites. More than two
million new cases of leishmaniases occur annualbyldwide which lead to a wide spectrum of morbidityd
mortality. It has been reported that this diseaseridemic in 98 countries throughout the world Misceral,
mucocutaneous and cutaneous leishmaniases are rttaiee clinical forms of the disease [2]. Amongsede,
cutaneous manifestations are the most prevalent fair leishmaniasis, whereas, the sever form thaagies
migrate to the vital organs, is considered to ke wisceral leishmaniasis. More than 90% of repodaskes from
these two forms of disease occur in 11 countriekiding Bangladesh, Nepal, Sudan, India, Syriag,Ivsgeria,
Afghanistan, Brazil, Saudi Arabia and Iran [1].
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The genusLeishmania(Kinetoplastida: Trypanosomatidae) which is respuasfor the disease is a protozoan
parasite. Two distinct developmental stages haea ldentified for the parasite life cycle. The fothat develops
within sand flies Phleobotomuspp.) vector is a known extracellular promastiguotd transmitted by the fly during
biting. In the vertebrate host the promastigotes iaternalized by phagocytes and develop into ¢effalar
amastigotes [3].

Pentavalent antimonial compounds have been usex ghe 1940s as the drugs of choice for treatmént o
leishmaniasis [4, 5]. The treatment can be alsalgoted by using pentamidine, amphotericin B, paraguin and
miltefosine as second-choice drugs depending osgbkeies clinical form dfeishmanig6]. Consumption of these
medications leads to serious side effects includiagliac and renal failure as well as pancreatitoahalities.
Other disadvantages of these drugs are a requitfordong treatment time, resistance of the p&easio the drugs
and inconsistence of the medication efficacy [6, #} view of the present clinical scenario theestigation for
developing new drugs that are safe, efficacious ammle accessible to patients are necessitated.itiorad
medicines, as a source of chemotherapeutic comgouvere found to be effective against a wide spettof
diseases such as leishmaniasis.

Euphorbiais the largest genus of the family Euphorbiace#h wwver 2000 species worldwide [8]. This genus of
plant has been used as a folk medicine in treatmegbut and back pain in Iran [9]. Besides, phamhagical
studies have shown that the members of this gereieféective against intestinal parasites, badténi@ctions,
gonorrhea and asthma [10, 1E].microsciadidas one of thespecies oEuphorbiagenus which grows in Iran and is
used in folk medicine for different purposes. Salimat al (2011) has shown thit microsciadiaextracts have
favorable antiviral activities [12]. In another gy the flavonoids which isolated from aerial pasfsEuphorbia
microsciadiahave been shown to have immune-modulatory a@suitThis effect was manifested by lymphocyte
suppression activity of the flavonoids [13].

The aim of this study was to assess the leishndali@ffects of ethanol and methanol soxhlet exdradtE.
microsciadiaBioss on promastigotes bf major.

EXPERIMENTAL SECTION

E. microsciadiaBioss was collected from Mashhad suburbs (Khor&&aavi Province, Iran), identified by in the
Herbarium of Ferdowsi University (Mashhad, Iran)daa voucher sample was preserved as referenceein th
Herbarium of Mashhad Pharmacy School (Iran) witference number 108-0513-3. Aerial parts of plantewe
cleaned and dried in the dark at 25-30°C. The doats were then powdered by a mechanical grinder.

Preparation of E. microsciadia Bioss extract

Soxhlet methanol extract

The plant powder (50 g) was subjected to extractiomethanol (200 ml) for 8 h using Soxhlet appasafthe
methanol was subsequently removed through heatingduoand dried. The extract was then kept in 4°C wrstd.

M acerated ethanol extract
Powdered plant (100 g) was macerated in 1000 maneth(80%, v/v) for three consecutive days, théerid and
concentrated undemacuoat 40°C to remove the ethanol content. The extvastthen kept at 4°C until use.

Lieshmania parasites

BALB/c female mice were used to maintain ttieshmaniamajor strain MRHO/IR/75/ER. The amastigotes were
separated from the infected lesions of the mice teanasformed to promastigotes by culturing in NNhd ahen
RPMI 1640 medium containing 2 mM glutamine, 10%v (y/heat inactivated FCS, 100 mg thistreptomycin
sulfate and 100 U mit.of penicillin at 25°C.

L eishmanicidal activity assay

Leishmanicidal activity of the extract was perfodnaccording the method of Rahman Adt al (2001) [14].
Briefly, L. major promastigotes in stationary phase were seede,@0@ parasites/400 pL/well in a 24-well plate
containing RPMI-FCS. The plant extract was dissolegher in DMSO or in ethanol to give final contrations of

1 mg.mL*. A serial dilution of the extracts (0.5, 0.25,#610.0625 mg.mt) was also prepared. The promastigotes
were incubated for six consecutive days at 25°Q wlifferent concentrations of extracts and the nemsitof the
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parasites in each well were counted on the days oo and six of the experimental procedure usiegibauer
chamber under a microscope. Amphotericin B (0.5 mg.™) was used as positive control for leishmanicidal
activity, DMSO and ethanol were used as solventtrots y The medium (RPMI-FCS) was also employed as
negative control.

Statistical analysis

The experimental results are presented as meararlestd error (SEM). Following the assurance of rabrm
distribution of data, One-Way analysis of variaf@&OVA) with the Tukey-Kalmemosthoc test was done in
SPSS (17.0). The Egwas determined by Litchfield and Wilcoxon method.
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Fig. 1: Theeffect of different concentrations of E. microsciadia Bioss Soxhlet extract in methanol against L. major promastigotes after 2, 4
and 6 daysincubation
Each bar represents the meantSEM of the numbegusoofiastigotes in 24 wells. Amp B: AamphotericiE®; Extract. * p<0.001, Tukey-
kramer test

RESULTSAND DISCUSSION

Cutaneous leishmaniasis is the second most prdvaksior-borne infection after malaria in Iran [15]he
occurrence of this infectious disease has beenughgdincreasingover the past decade and about 30,000
leishmaniasis cases have been reported in 2011Ifeonj16]. According to the fact that injectioretiapy is painful
and somewhat ineffective, there is a great tendémeyrd the consumption of traditional plants faratment of
wounds. Therefore, several plants have been stuadiddishmanicidal agents [17-19]. Local peoplenfrdifferent
parts of Iran have successfully udedphorbiagenus for treatment of cutaneous leishmaniasisieSstudies were
also done to evaluate the efficacyEiphorbiaagainst leishmania infection [20, 21]. Jaaftral. (2006) showed
that Euphorbia bungeextracts had favorable leishmanicidal activity [ZPhe focus of this study was to verify the
in vitro leishmanicidal effects of ethanol macerated anthaml Soxhlet extracts dE. microsciadiaBioss on
promastigote of. major.

Our results showed that the final yield of the dekimethanol extract dE. microsciadiavas 16% (w/w), whereas,
macerated ethanol extragelded 12% (w/w).

974



Javad Behravan et al J. Chem. Pharm. Res,, 2015, 7(6):972-978

Leishmanicidal activity of the extract &. microsciadiain methanol was evaluated two, four and six daysraf
incubation (Fig. 1). The results indicated that lma@bl as a solvent control did not kill major promastigotes
compared to negative contrdPX0.05). However, a dramatic lethal toxicity was wted due to the methanol
extract on the test dayB<0.001). Table 1 indicates the {fof the extract in methanol four days after incidrat

Table 1: leishmanicidal activity of E. microsciadia Bioss extracts[L Csp (mg.mL™)] against L. major promastigotes after 4 daysincubation)

Extracts L C50 (mg.mL-1)
Soxhlet methanol extract in DMSO 0.175
Soxhlet methanol extract in methanol 0.078
Ethanol extract in DMSO 0.331
Ethanol extract in methanol 0.215

As shown in Fig. 2, parasites were completely #illy amphotericin B (0.5 mg.ni). during the test days whereas,
DMSO treatment did not have lethal effectslormajor promastigotesR>0.05). A concentrate-dependent lethal
toxicity on parasites was occurred as the result, &5 and 0.25 mg miLof methanol extracti<0.001), while no
significant larvicidal activity was observed whéret0.125 and 0.0625 mg miconcentrations of extract were used
(on the second day of incubation). Likewise, thehmanicidal activity of extract was significantfycreased on the
days 4 and 6 after incubation in comparison with $bcond dayR<0.05). The LG, of the extract in DMSO was
0.175 mg mL* after 4 days incubation (Table 1).
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Fig. 2: Theeffect of different concentrations of E. microsciadia Bioss Soxhlet extract in DM SO against L. major promastigotes after 2, 4
and 6 daysincubation

Each bar represents the meanzSEM of the numbepsonfiastigotes in 24 wells. Amp B: Aamphotericife®; Extract.” p<0.05, * p<0.001,
Tukey-kramer test

The data obtained form leishmanicidal evaluatiorEomicrosciadiaethanol extract in methanol revealed that the

extract (1, 0.5 and 0.25 mg.MLsignificantly killed the promastigotes during ttest days (Figure 3). The k&of
this extract was 0.215 mg rilafter 4 days exposure (Table 1).

Changes in survival rate of parasites exposeé.tonicrosciadiaethanol extract revealed that the concentrate-
dependent lethal toxicity was occurred at the seday after incubation with extract (Figure 4). Tdumcentrations
of 0.125 and 0.0625 mg.rilof the extract did not show any lethal toxicityaatst the promastigotes on the days 4

and 6 of incubationR>0.05). As indicated in Table 1, the calculated;d_@f the ethanol extract at the fourth day
was 0.33Img. mL™.
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Fig. 3: The effect of different concentrations of E. microsciadia Bioss macerated extract in methanol against L. major promastigotes after
2,4 and 6 daysincubation
Each bar represents the meanzSEM of the numbepsonfiastigotes in 24 wells. Amp B: Aamphotericife®; Extract.” p<0.05, * p<0.001,
Tukey-kramer test.
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Fig. 4: The effect of different concentrations of E. microsciadia Bioss macerated extract in DM SO against L. major promastigotes after 2,
4 and 6 daysincubation
Each bar represents the meanzSEM of the numbepsonfastigotes in 24 wells. Amp B: Aamphotericie®; Extract. # p<0.05, * p<0.001,
Tukey-kramer test.

Overall, our results indicated that all concentragi of methanol extract in methanol have lethaicibxagainstthe
promastigotes, whereas the lower concentratiomiseoéxtract in DMSO did not have lethal effectsiagfaparasites
on the 29 day of experiment. The data indicate that thecibxof extract in methanol against the parasiselsigher
than the extract in DMSO. Moreover, the comparisbBCsgvalue for the methanol and ethanol extract showat t
stronger toxicity occurred by methanol extractshi€al). It seems that the Soxhlet extraction metisodhore
efficient compared to the maceration technique éatraction of the plant active constituents whicavé
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leishmanicidal properties. Furthermore, the catedaEG, of both macerated and Soxhlet extracts were in the
ranges of 0.078 - 0.331 mg mithat could be considered as a moderate anti-leistaractivity.

The members of Euphorbiaceae family are famoustiemical diversity of their isoprenoid constituef@8].The
chemical compounds of plants in this family inclulavonoids, diterpenoids, sesquiterpenoids, trieqs,
phloracetophenones, glycerols, cerebrosides antbidde [24]. Although the chemical composition &.
microsciadiais not well studied, but some types of diterpeard triterpenes were isolated from this species.
Ayatollahi et al (2010) isolated pentacyclic trjfenes such as betulinic acid, oleanolic acid asdligracid from
this plant [25]. Two diterpenoids which were sturelly related to cyclomyrsinols also isolated frahe E.
microsciadia[26]. The leishmanicidal activity of diterpenoidad triterpenoid as the constituents of variousitgla
has been shown by several investigations [27-2Bgrdfore, with respect to previous studies, thghlaianicidal
activity of the plant can be attributed to the abawentioned chemical constituents.

CONCLUSION

The results obtained indicate that both Soxhletraaderated extracts & microsciadiaBioss exhibit a significant
concentration-dependent lethal toxicity againsthpastigote ol.. major. This lethal toxicity can be attributed to its
constituent especially di- and triterpenoids.
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