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ABSTRACT

The paper presents the results of phytochemicalesing, antioxidant, antimicrobial and anti-proliédive activity
studies of Arbutus pavarii (A. pavarii) plant. Thdnole aerial part of the plant was collected duritige spring
season (2010), identified and extracted with meathachloroform and n-Hexane. Phytochemical scregnivas
carried out using standard procedures. Antioxidaativity was done using 2, 2, Diphenyl-1-picryhyayia(DPPH)
assay. Antimicrobial evaluation was performed usiggr well diffusion method. The anti-proliferatiaetivity was
evaluated on two breast adenocarcinoma and lunginama cells. Phytochemical screening showed tlesgirce
of flavonoids, tannins, glycosides, simple phesolitee reducing sugers, triterpenes and sterolghia plant
extracts. The methanolic and chloroform extractsilgiied a potential antioxidant activity with dgof 4.55+1.90
ng/ml and 21.55+1.Jug/ml in comparison to Quercetin. Methanolic extraghibited antimicrobial effect against
Staphylococus aureus, Escherichia coli and Canditbécans with zones of inhibition of 20mm, 18 mrd 2t mm
and the minimum inhibitory concentrations (MICs) reve4.8 mg/ml, 69.30 mg/ml and 4.76 mg/ml using
Ciprofloxacin and Amphotericin B as standards. Hmi-proliferative activity of extracts with kg(less than 30
1g/ml) against breast adenocarcinoma (MCF7) and leagcinoma (A549) was within the limits of the Aran
National Cancer Institute for cytotoxic activity. pavarii may be exploited for the search of newnaicrobial and
anticancer drugs.
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INTRODUCTION

The importance of medicinal plants as a sourcect¥e drugs emerged from the chemical profile faiduces a
clear physiological action on the biological systdffavonoids, alkaloids, tannins and phenolic coumpls have
been established as the most important bioactingpoands of plants [1]. Plant tannins and flavondidse been
reported to have antimicrobial effects and manydgical activities [2-4]. They are linked to redutte risk of
cancer by delaying or reversing the carcinogengsisess by blocking or suppressing COX1, COX2 atNAD
topoisomerase 1 enzymes [B]. pavarii is an evergreen shrub or a small tree that beltmgjse Ericaceaefamily
and endemicin El-Jabal EI-Akhdar, Libyalt is used in honey production, as food due, amament trees and in
medicine for treatment of gastritis, renal infenoand cancer aliments [6]. The plant is recordedrsy the
endemic medicinal species [7]. Previous study imi@id a good antioxidant activity Afbutus pavariamong other
tested medicinal plants[8]. Few reports highlighted importance of biological activities @frbutus pavarii
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Therefore, this study was designed to further imsigto the plant and to prove medical traditions¢s of the plant
for infections and as cancer remedies.

EXPERIMENTAL SECTION

Materials

A. Pavarii family Ericaceaeplant was collected from El-Jabal El-Akhdar, Libgaring the spring season 2010.
Strain of gram-positive bacteri aureugATCC 29213), gram-negative bacteria E. coli (AT28922), and fungal
strainC. albicans(ATCC 10231) were procured from the American tgbeell culture collection. Nutrient broth,
Mueller Hinton agar and Sabouraud dextrose agae ftem (Liofilchem, Italy). MTT (3-(4,5-dimethylthzol-2-
yl)-2,5-diphenyltetrazolium bromide) was from Signi¥K. Human Caucasian breast adenocarcinoma (MCF7) and
Human Caucasian lung carcinoma (A549) were obtafneah European Collection of Cell Culturdglethanol,
chloroform andh-Hexane were used as received.

Preparation of extracts

The whole aerial part &&. Pavariifamily Ericaceaeplant collectedvas identified and authenticated by Department
of Botany, Faculty of Sciences, Tripoli Universityibya. The plant was than dried on shade, andagdito coarse
powder using a mechanical grinder. The powderedt{th Kg) was extracted for 72h with methanzh]oroform
and nHexaneusing soxhlet apparatus. The crude extracts were dhied using rotary evaporator and stored at -20
°C until further use.

Phytochemical screening

The phytochemical screening of tAePavariiextracts was performed according to the standarceplures mayer’s
and dragendorff's tests for alkaloids, fehling'sttéor free reducing sugers, fehling’s test forcglsides, liebermann
- burchard’s test for triterpenoids, liebermanndhard’s test for steroids, frothy test for saponstinoda’s and
sodium hydroxide tests for flavonoids , ferric afde test for tannins and borntrager’s test foe famthraquinones
[9, 10].

Antioxidant activity

The free radical scavenging activity 8f Pavarii extracts was evaluated using 2,2, Diphenyl-1-pigdyazyl
(DPPH) assay [11]. Briefly, stock solution (1mg/rof)the extract was prepared from which 1-25ug/ituitions
were prepared in 1 ml cuvette. 400ul (0.1uM) of BIP#®Ilution was added to each dilution followed@®p pl of
ethanol 99%. The mixture was shaken vigorously @lmved to stand at room temperature for 5 minhi@ dark
and its absorbance was read at 517 nm using U.\B&idlIR spectrophotometer (Varian Cary 5000-U.S l&)wer
absorbance of the reaction mixture indicates higihee radical scavenging activityfhe radical scavenging
activities of the tested samples percentages vadcealated according to the following equation [12]:

% DPPH inhibition= [(A A -Ag)/Ag] x 100

Where A, and Ay are the absorbance values of the test and thek ldamples. From a percent inhibition
concentration curve, the concentration of sampdeiired for 50% inhibition was determined and expeelsas 16,
value. The results are presented as means + SEMeaf independent experiments.

Antimicrobial activity

The antimicrobial activity of thé. pavarii extracts was determined using the agar well ddfukioassay method
[13]. Mueller Hinton agar plates were seeded withr@l bacterial suspension (equivalent to’ 10® CFU/mI) and
Sabouraud dextrose agar plates seeded with fuigah.sThe seeded plates were incubated forl2 B7aC,
allowed to set and on each plate wells were madsédnje standard cork borer. Each well was filgth 50ul (20
mg/ml) of the extract and the plates were themoeedbated for further 24 h at 37°C. The diametergasfes of
inhibition were measured and compared to Ciproftaxaand Amphotericin B as standards. The resules ar
presented as mean + SEM of three independent expets.

MIC Determination

The MIC values were determined using microdilutivethod [14]. A stock solution (50 mg/ml) of the pia@xtract
was prepared in phosphate buffer. A serial of wihg (50, 25, 12.25, 6.25 and 3.12 mg/ml) of th&raets were
made. At the end of the incubation period, the M#llies were determined using ciprofloxacin and astgftin B
as positive control. The results are presentedemsrof three independent experiments.
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Cell Culture

Human Caucasian breast adenocarcinoma (MCF7) andahluCaucasian lung carcinoma (A54%ells were
cultured in RPMI-1640 (Sigma, UK) medium with 10\ fetal bovine serum (Sigma, UK), 100 IU/ml peliic
(Sigma, USA) and 100g/ml streptomycin (Sigma, UK) as a complete gromgdium (CGM).

Anti-proliferative activity assay

The anti-proliferative activity ofA. Pavarii extracts was determined using MTT (3-(4,5-dimdthigkol-2-yl)-2,5-
diphenyltetrazolium bromide) assay [15]. Expondiytigrowing cells were washed and seeded at 500&/well in
200 pl of growth medium using 96 well microplates. Afte4 h incubation, and when partial monolayer was
formed, the media was removed and 200of the medium containing the plant extract iditiadissolved in
dimethyl sulfoxide (DMSO) added and plates re-iratel for further 48 h. 108l of the medium were aspirated and
replaced by 1%l MTT solution in each well. After 4 h contact withe MTT solution, and when blue crystals were
formed, 10Qul of the stop solution were added and incubateduidher 1h. Reduced MTT was measured at 550 nm
using a microplate reader (Multiskan Go, Thermee8iific). 100 ug/ml of eachA. Pavarii solvent extract was
tested against MCF7 and A549 cell lines. Controlugs received the same amount of DMSO (0.1%), éditéid
cells were used as a negative control and celidedewith vincristine sulfate at concentrationg@®05, 0.1, 0.5, 1,

5, 10, 25, 50 and100 nM) were used as positiverabifixtracts with more than 50% inhibition werstesd for IC50
measurements. 200, 100, 50, 25 andghnl samples from each active extract were tesbedG@50 values as the
concentrations that show 50% inhibition of proliftton on any tested cell line. Stock solutionshef plant extract
were dissolved in DMSO, diluted with the medium aitekilized using 0.2m membrane filters. The final dilution
of extracts was used for treating the cells withrmare than 0.1% DMSO. The anti-proliferative effetthe tested
extracts was determined by comparing the opticakite of the treated cells against the optical dgnsf the
control (untreated cells). The experiment is repedliree times and results are presented as mesab+

RESULTS

The preliminary phytochemical screening Af Pavarii revealed presence of the active constituentspiiaids,
tannins, glycosides, simple phenolics, free reduaingers, triterpenes and sterols and the absdrsagponines,
anthraquinones and alkaloids. Pavariishowed a good antioxidant activity, whered€@r methanolic extract was
(4.55£1.90ug/ml) andfor chloroform extract was (21.55+1uy/ml) using Quercetin with I§g of 3.35+0.3g/ml) as
standard. Then-Hexane extract did not show any antioxidant agtivithe antimicrobial activity results oA.
Pavarii are shown in Table 1. The methanolic extract exdibthe highest activity against the tested bastains
among other tested extracts with zones of inhibitd 20, 18 and 21 mm and MICs of 4.86, 9.30 and® 4ng/ml
againstS. aureusE. coli and C. albicans Chloroform extract was active only agairst aureuswith zone of
inhibition of 10 mm. Then-Hexane extract showed activity agaifstalbicansonly with zone of inhibition of 12
mm using Ciprofloxacin and Amphotericin B as standa

Table 1: Antimicrobial activities presented as Zonef inhibition (mm) and MICs (mg/ml) of A. Pavarii extracts

Zone of inhibition (mm)
(MIC in mg/ml)
Extract S. aurious E. coli C. albicans
(ATCC 29213)| (ATCC.25922)| (ATCC 10231)

Methanol 20 18 21

4.86 9.30 4.76
Chloroform l\%l?) e e

-ve -ve 12
n-hexane ND
*Ciprofloxacin 02;'5 ig ------
*Amphotericin B | ---eeeee | eeeeeees 325

The results are the mean of three values. -veadtioity, ND: not determined. * Standard antibiatic

Anti-proliferative activity

The anti-proliferativeactivity of A. Pavariiextracts was tested against MFC7 and A549 celslifide %Viability

of the plant extracts was measured by the MTT asHag methanolic and chloroform extracts exhiblégh anti-
proliferative potential against the tested celedinThe IC50 determined for extracts on MCF7 and%&ell lines
are shown in Table 2.
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Table 2: Anti-proliferative activities of 100 pg/ml of Arbutus Pavarii extracts measured using MTT assay and the determéal IC50

% Viability + SEM

Extract (ICsc pg/ml £ SEM)
MCF 7 A549
Methanol 23.41+1.61 | 129.58 + 7.50
(29.58 + 1.42) (ND)

1354+0.34 | 11.92+051
(14.96 £ 0.54) | (19.78 +0.59)
59.96 +6.09 | 140.61 +5.14
(132.97 £1.89) (ND)
ND: not determined. The results are the mean arld 8Bhree replicates.

Chloroform

n-Hexane

DISCUSSION

In this study, phytochemical screening A&f Pavarii indicated the presence of simple and poly pheraditve

compounds. These compounds are documented asaigeEagntive with antimicrobial activity and to teé the
risk of cancer [16, 17]. The methanolic and chlorof extracts showed a good antioxidant activity mxtexan
showed negative results. These results may beadilee tpolarity of the solvent. n-hexane is a nolapsolvent and
therefore it may be did not extract the active titunsnt in contrast to methanol and chloroform. Tésults support
the previously reported finding for this solvent.[8he antimicrobial activity for methanolic exttawmas also high
against the three tested strains of bacteria coedpts chloroform and n-hexan extracts, resultscatgid the
polarity of the solvent plays an important roletfre extraction of the active ingredient and consetly on its

microbial activity. According to the American Naial Cancer Institute, the IC50 limit to considecrade extract
promising for further purification should be lowd#tran 3@g/ml [18]. The anti-proliferative activities recad in

this study are in accordance with this limitsd@alues of the methanolic extract for MCF7 celkliand chloroform
extract for both MCF7 and A549 are well within thimit. The results in this study suggest thatPavarii plant has
a strong and consistent anti-proliferative effeathCF7 and A549 cell lines.

CONCLUSION

In conclusionArbutus pavariimight be considered as a potential source of maétab which could be developed as
precursors for antimicrobial and anticancer drugs.
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