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Abstract

Objective: This present study aimed to study the anti pralifee effects of agueous extractRéreskia sacharosa, Etlingera elatiod Punica
granatum plants and to evaluate proapoptotic ghilftthe extract conducted on two myeloid leukerédl lines, MV4-11 (Acute myeloid

leukemia) and K562 (Chronic myeloid leukemia).

Methods: MV4-11 and K562 cells were exposed various concentrsitiof the plants extract$.sacharosgleaves),E.elatior (flowershoots) and
P.granatum (peels). Cell proliferation assay and apispsssay of MV4-11 and K562 were performed. The aellahorphology of these cells was
observed by phase contrast microscopy. Flow-cytomedsyperformed to analyze cell apoptosis with labeledeXin V and propidium iodide (PI).
Results: Extracts ofP. sacharosa, E.elatior, aRdgranatunshown significant inhibition of cell proliferatioof MV4-11 and K562 in dose
dependenpattern with 1G, values of 0.29 (0.1) mg/ml, 0.55 (0.06) mg/ml,8(8.04) mg/ml, and 0.25 (0.05) mg/ml, 0.35 (0.6 ml and 0.5
(0.04) mg/ml, respectively. The extract also showectytotoxic effect on normal cell. In additionduction of apoptosis was demonstrated in
the cell treated with the plant extract by whiclgrBnatum exerted a strongest apoptotic inductiok562 treated cell. However in MV4-11,
apoptosis is higher in cell treated with P.sachar&selatior showed the lowest in apoptosis induactThe extracts also induced apoptotic-like
morphological changes such as membrane blebbingtaiic bodies, chromatin condensation and celismkage.

Conclusion: This study showed that extract frofh sacharosa, E.elatior, afdgranatuminhibits cell proliferation in MV4-11 and K562
leukemiccells in dose dependent manner mainly via apoptosishanism. This preliminary data suggest that,ekteacts deserve further

investigation to confirm their chemopreventive efte
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INTRODUCTION

cease its function. The heterogenous nature oflmik has lead

There are new trend in ethnopharmacology that ug€emultistep pathogenesis of the disease with miffetreatment

plants, plant extracts or plant-derived pure chemicals
to treat arrays of diseases medical conditions.iéiteal plants o

sometime called as traditional or natural meditias been us:
for the last two decade especially in East followgdChina an
India in adherence to herbal medicine . Indeecktisgrowiny
interest of public in phytomedici that staggered over 1
million dollars per year in herbal product se Not muct
investigation has been done on the chemoprive activities o
P.sacharosa, E.elatior and P.granatum thus et toypothes
that our medicinal plants could havreater potential for tt
chemoprevention activities.

Differentiation-basedreatment isclosely related  with
hematological malignanc particularly leukemic . In  this
regards, diffeentiation refers to an ability of leukemia cell
revert to their normal function induc by chemopreventi
agents. eukemia is a genetically heterogenous clonal des
characterized by the accumulation of acquired sizgngaineti
alterations in hematopoietic progenitor cells tilgtr norme
mechanisms of self renewal, proliferation and défiation

The cells fail to differentiate into their normalunterpart, thus
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approach. This immature form cannot perform thees&amctior
of mature cells mainly for tdy protection. In this study, we foc

on the relevance of the use of Pereskia sachdetisagera
elatior and Punica granatum, as a potential cheenapleutic
agent for hematological malignanc
P. sacharosa (Cactaceae) has been used as netoeah

in cance-related diseases for decades. It is a spiny shhith
can reach up 2to 8 m. Its leaves are either eateror taken as
concoction brewed from fresh plant. It has beemdbio hav
cytotoxic activity against various cancer cell Bpsuch as Humi

nasopharyngealapidid carcinoma cell line (KB), Human
colon carcinoma cell line (HCT 116), Human hormdependent
breast carcinoma (MCF7), Human cervical carcinosiblioe
(Hela) and Human lung carcinoma cell line (A549)s lals(
believed to have ar-tumor, antinflammatory, an-rheumati
and ani-ulcer properties . Previous study shown that meti
extract of P. sacharosa possessed cytotoxic effgetimst Huma
Ductal Breast Ephitelial tumor cell line- 47D) and the cell deh
was found to be apoptotic in nature, mainly viadbgvation o
the caspas-3 and -myc pathways

Etlingera elatior (Zingiberacea) is generally knoam
torch ginger. In many parts of Southeast Asia uditig Malaysii
consume the ycng influorescence as edible vegetables and
raw, or used as flavouring in dishes. Ancient pesjiave used t
decoction of youg flowershoot to reduce body odour after gi
birth . Flavonoid content of its young
e mate ] ana ae 0107
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(per kilogram dry weight) . Previous literature oeed that the
ethanolic extract of E.elatior possess anti-miabkinti-tumor
and cytotoxicity activity against human cervicahcar, HelLa
cells . Preliminary screening showed chloroform (IH and
methanol (MeOH) extracts of this plants possessgd anti-
tumor promoting activity with 92.2% and 85.9% respely.
Both hexane and ethyl acetate extracts were cyitotox
human Burkitt's lymphoma, Raji cells at initial @@mtration of
200 mg/ml. Ethyl acetate extract showed signifigahtibitory
activity towards Human T-lymphoblastoid, CEM-SS Igel

4°C for immediate usage and stored under -20°C |dter
experimentation.

Cell lines and cell culture medium

MV4-11 cell (human acute myeloid leukemia cell )ine
AML and K562 (human chronic myeloid leukemia cell
line),CML were donated by Department of Hematology,
Universiti Sains Malaysia, Malaysia originally pbesed from
American Type Cell Culture (ATCC) (Rockville, MD,SA).
The MV4-11 and K562 cells were culture in RoswedriP

(IC50 4 mg/ml) and Human breast adenocarcinoma, MCFMemorial Institute (RPMI) 1640 medium (Gibco, USA),

cells (IC50 6.25 mg/ml) .

Pomegranate or P.granatum (Punicaceae) is a fest t
origin from the Middle East and Asia. The tree igam valued for
its red juicy fruit and is ubiquitous. However, iars parts of this
plants such as peels, seeds, leaves, barks ansgl hagt been
reported to have potent medicinal properties . Rpamate juice
and peel contain substantial amounts of polyphersoish as
ellagic tannins, ellagic acid and gallic acid .aglc acid also
found to exhibit anticancer properties towards ioaivcarcinoma,
CaSki cell line by induction of G phase arrest aubptosis .
Whereas, the aqueous extract of peels contain yngamnins,
lesser amount of carbohydrate (glycoside) and dlenzmount of
flavonoids . Current research elucidated that theejand peels
have anticancer inhibitory properties that inhd®tl proliferation,
cell cycle and angiogenesis . Natural antioxidamhpgound such
as flavonoids in pomegranate fruit extract posskssability to
induce cell death and apoptosis in human prostatgnoma, PC-
3 cell line . Flavonoid-rich fraction from aqueoextract of
pomegranate pericarp also promotes differentiatiomuman HL-
60 promyelocytic leukemia cells and has suppregsiential.

supplemented with 10% (v/v) of fetal bovine seruRrB$)
(Sigma,USA) and 1% (v/v) of penicillin-streptomycin
(Invitrogen,USA) in humidified temperature contaigi 5%
carbon dioxide (Cg at 37°C in incubator.

In vitro cell proliferation assay

Briefly, the MV4-11 and K562 cells were plated a&ndity
of 1x1Ccells per well in 6 well plates (Becton DickinsdiSA).
After 24 hours of culture, the cells were treateithwdifferent
concentration of complete media (RPMI 1640 medi®%1
inactivated FBS, with 100 uL penicillin-streptomgtidissolved
extracts (0, 0.2, 0.4, 0.6, and 0.8 mg/ml) in icale. After
treatment, the plates were incubated for 72 hd\ifter incubation,
cell proliferation assay was determined by conwerai Trypan
Blue Exclusion Assay (TBEA). After 72 hours, thellsevere
collected and resuspended in 1 ml complete medne part of
0.4% Trypan blue (Gibco, USA) and one part of ceispension
were mixed (1:1). The cell number in suspension wasnted
using hemocytometer. Graph was plotted to determpereentage
of live cell and dead cell following treatment. ibitory
concentration to be reduced by half {JGvas calculated from the

raph. To study the potential cytotoxic effect bé textracts on

In Malaysia, this exotic P. sacharosa E.elatior anaormal cell proliferation, the extracts were furthested on non-

P.granatum, are widely grown for domestic consuamptibut
many are unaware of their medicinal properties.séhgants were
selected for this study because of their highlyspicuous and
have various ethnomedical practices. Thereforentam aims of
this study were to screen and to evaluate edibte ram-edible
portions of P. sacharosa, E.elatior and P.granattract for anti-
proliferative activity and mode of cell death conthd on two
leukemic cell lines, MV4-11 (AML) and K562 (CML).

MATERIALS AND METHODS
Plant materials and preparation of aqueous extracts

Authenticated fresh plants of P.sacharosa, E.elatial
P.granatum were purchased from regular green graic&injal
wet market in Kota Bharu, Kelantan, Malaysia. Thenpsamples
were identified at Malaysian Agricultural Researchand
Development Institute (MARDI), Strategic Resources&arch
Centre, Serdang, Malaysia. The P.sacharosa's |e&veltior's
flowershoot and P.granatum's peels were collectéé. samples
were washed with distilled water to remove dirt @otlinto pieces
and freeze dried (at temperature -140°C), to exoglgsremove
their water contents. The dried leaves, flowerstawat peels were
grinded for lyophilized powder using grinding mawhi 0.05 g of
lyophilized powder of P.sacharosa, E.elatior argtdhatum were
weighted and were suspended in 50 ml of RPMI medabated
in 37°C incubator with automatic roller for 24 heurThe
insoluble materials were removed by centrifugativri20 x g for
5 minutes at room temperature. The extracts wédterdd using
0.2 im Minisart syringe filter (Sartorius StedimoBich GmbH,
Germany) and were kept under sterile condition endliquot.
The extracts were stored at

cancer cell determined by 3-(4, 5-Dimethylthiaze#R5(3-
carboxymethonyphenol)-2-(4-sulfophenyl)-2H-tetrawl, inner
salt (MTS) assay. Blood samples were taken froneameher's
blood. Mononuclear cells were isolated by Ficotthieique. The
cell suspension at 5xi@ells was placed in the 96 six wells plate.
Treatment with the plant extract atsiGoncentration was added
and incubated for 24 hours. The data was acquireskd on
absorbance reading (OD value) of Sunrise Elisaeplatader
(instrument serial number: 03930005221). Graph @esversus
extract concentration were plotted (Data not shown)

Assessment of apoptosis

Apoptosis analysis of MV4-11 and K-562 cells thgp@sed
to the plant extract was carried out using Annéxitabeling BD
Annexin-V-FITC assay kit. Flow BDFac Canto Il flogytometer
was used for acquiring and analyzing test sampewfly, the
treated cells were washed twice with phosphate ebuffaline
(PBS). A total of 5 x 1Dcells were collected by centrifugation at
1200 x g, 24°C for 5 min. Cells were stained withl @nnexin
conjugated with fluorescein isothiocyanate (FIT@y gropidium
iodide (PI1) at room temperature in the dark formi#. The cells
were analyzed by flow cytometer to measure therdscence
intensity using the FL-1H channel to detect FITCheTresult
showed relative granularity at side scattered atative size of cell
at forward scattered with fluorescence stain. Uxige cells served
as the negative control. Conventional drug in chhi use,
Lestaurtinib or CEP-701 for treatment of AML and aftimib
Mesylate (Gleevéd) for treatment of CML were served as
positive control at I, concentration of 0.12 iM and 0.15 iM,
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respectively. A minimum of 10,000 events were aibe per
sample and analyzed using BD FacDiva software.

Statistical analysis

All the results are expressed as mean * standesd @&fr
mean (S.E.M) of three independent experiments.isBtail
analysis was made using one-way ANOVA, followedpmgt
hoc Tukey t-test for cell proliferation assay as@éyand Man-
Whitney t-test for apoptosis induction analysishastgnificant
level of p<0.05.

RESULTS

Anti proliferative activity of aqueous extract of P. sacharosa,
E.elatior and P.granatum on MV4-11 and K-562 cells

As shown in figure 3, there were marked inhibitiorcell
growth observed in MV4-11 and K562 treated cellse percent
of viable cells was determined by constructing e&lbility graph
to compare the percent of cell inhibition betweesated and
untreated cells. Aqueous extracts of P. sacha®sdatior, and
P.granatum inhibit cell proliferation in MV4-11 arkb62 cell
lines with dose dependent manner withylalues of 0.29 (0.10)
mg/ml, 0.55 (0.06) mg/ml, 0.36 (0.04) mg/ml in M\I4; and
0.25 (0.05) mg/ml, 0.35 (0.01) mg/ml and 0.5 (0.0 ml in

K562. Among all extracts, leaves extract of P.spuda
demonstrated lower Kg value, which showed it has most
potent inhibitory properties for each leukemia sellower 1Gq
value demonstrated better cytotoxic activity . Bgtr from
E.elatior showed less potent inhibitory propertyMi¥4-11 cell
compared to K562 treated cell. Moreover extrad® gfranatum
showed less potent in K562 cell but give higheihitary effect
on MV4-11 cell. There was no inhibitory effect obs in
normal cell treated with the extracts (data notwatjo

Apoptosis analysis

As shown in figure 2, the apoptosis induction of P.
sacharosa, E.elatior, and P.granatum treated ocell72 hours
showed total induction of 25.9%, 18.05% and 21.68épectively
compare with untreated cell, 6.2% on MV4-11 ceikli While in
K562 cells, the percentage of apoptotic cells weoeeased from
4.8% to 18.7%, 10.2% and 32.8% after treatment Ritkacharosa,
E.elatior, and P.granatum, respectively (FigureThe response of
MV4-11 and K562 cells to the extracts was varielef& were
apparent changes of total apoptosis in treated celinpared with
untreated cells. However, E.elatior extract shovesder apoptosis
induction among the extracts in both MV4-11 and K5élls. Cell
treated with drug, CEP701 and Imatinib showed 39z0#h 37.8%
of apoptosis induction.

Figure 1 shows hotmicrogrphf MV4-11 cell treatd with P.sacharosa 1(b), E.elatior 1(c)
and P.granatum 1(d)

Photomicrograph of MV4-11 cell treated with aqueous extractRafsacharosa, E.elatiand P.granatunat
ICso concentration for 72 hours. Arrows demonstrateptgi bodies observed in P.sacharosa treated MvV4-1
cell 1(b), blebbing of the cell membrane in E.@lati(c) and chromation condensation observed iraRagum
treated cell 1(d). Untreated MV4-11 cell 1(a) shom#imize number of apoptotic figures. Membrane
blebbing, apoptotic bodies and chromatin condenisatie the important hallmarks for apoptosis
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Figure 2 shows photomicrograph of K562 cell treateavith P.sacharosa 1(b), E.elatior 1(c) and P.granam 1(d)

Photomicrograph of K562 cell treated with aqueous extractRafsacharosa, E.elaticand P.granatumat 1G
concentration for 72 hours. Arrows demonstrated sbtinkage observed in P.sacharosa treated cbl, 2(
apoptotic bodies and chromatin condensation inakcel2(c) and numerous chromation condensatioerobs in
P.granatum treated cell 2(d). Untreated K562 dgl) &hows confluent cell population compared wigated
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Figure 3A : Antiproliferative activity P. sacharosa, E.elatior,
and P.granatum extract on MV4-11 and K562 cells
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Figure 3B Antiproliferative activities of aqueous extract ¢.

sacharosa, E.elatior, and P.granatum (peel) treritbdvarious
extract concentration (72 hrs) on MV4-11 (A) and6R5cells
(B). The cell viability was expressed as a perggntaf cell

viability (mean £ SD of triplicate). Statistical significant
different from the negative control are indicated*g0<0.05 by
one-way ANOVA followed by post hoc Tukey's t-test.
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Figure 4 Apoptotic induction of aqueous extract ¢&f. sacharosa, E.elati@andP.granatunmpeel) on MV4-11 (C) and K562 (D)
cells. Results are expressed as percentage in apoptos# (im triplicate). Untreated cells served as negatontrol. Statistical
significant different from the negative control amdicated as p<0.05 non-parametric Man-Whitnegst-t

DISCUSSION

The extraction method using cell culture media a
applied in this study has not been applied in pevistudy. It
was our trial to replace the conventional aqueattsaetion
using water by culture medium to look for any growt
inhibitory effects, as well as to minimize obseiwaal error or
perceptual bias while interpreting .This was dueupprevious
trial demonstrated that presence of at least fartfjfty percent
of water content in the extract can inhibit growththese cells
(data not shown), thus lead to false positive tesul

Cell death induced by leaves of P.sacharosa, flower

shoot of E.elatior and peel of pomegranate werervbs for
morphological changes. Microscopic evidences ofpéqt@

features using phase contrast inverted microscaoenuhigh
magnification 40 xs. Membrane blebbing, apoptosdies and
chromatin condensation were the most prominentufeat
(Figure 1, 2). The bleb is a vesicle protruded frptasma
membrane that later detached to become apoptotitedo
Though at increased extract concentration, the enugith

chromatin condensations were seen in high number.

In our study, it was found that extract of P.grana&and P.
sacharosa were the most potent plant for antifpralive property
and apoptosis induction. E.elatior media extract dot show
promising result in regards of apoptosis with olitje apoptosis
induction. The anti proliferative activity of P.graum peel extract
was in good correlation with their good source afyphenol
especially tannin and condensed tannins that haea bssociated
with cancer. Biochemical constituents of P.granatpeel or
pericalp are phenolic punicalagin, gallic acid,ecain, quercetin,
flavonone and anthocyanidin that have therapelyibaneficial to
exhibits powerful anticarcinogenic and antioxidgbperties .
Ethyl acetate extract of P. sacharosa producedD=Rtdrt-
butylphenol, ? -tocopherol, R-sitosterol that répadrto possess
high antioxidant properties and phenolic conterih .addition,
phytochemical screening of 95% ethanol (1:10 w/exhiet
extraction of E.elatior flowershoot revealed to éasignificant
quantity of phenolic compounds and flavonoids butannins was
detected . We can pre-assume that P. sacharodafidt.eand
P.granatum peel contained amounts of phenolic camg® that
cause their anti proliferative effect. Phenolic pmunds is a
potential antioxidant that scavenged free radicakhis natural
antioxidant commonly found in most medicinal plaatsociated
with polyphenolic compounds .

The proliferation of MV4-11 and K562 were
significantly inhibited by the extracts in a dosepdndent
anner. In separate experiment, time-dependent
proliferation assay was accomplished to study tfiece of
treatment to the cells in a long duration. Reseltndnstrated
that, growths of these leukemic cells were notrdetd after 5-6
days of culture (data not shown). These findingliegpthat the
extracts anticancer effect have been compromisedog
treatment duration. This type of extract preparaticould not
effective for a long run. A new and freshly premhextracts

were needed in order to get consistency in cebiliig assay.

In addition to its effects on cancer cells, theraots
were used against normal peripheral blood monoaudells
(PBMCs) for cytotoxicity assay (Data not shown)eTdgueous
extract of P. sacharosa, E.elatior and P.granatumhéitory
concentration (I6p) of 0.29, 0.55 and 0.36 mg/ml on MV4-11
and 0.25, 0.37 and 0.57 mg/ml on K562, respectifehple 1)
cells had no cytotoxic effects on PBMC cells vidjil The
results indicate that, unlike cancer cells, thenydaextract
appeared to be non-toxic towards normal cells.

Several researches have conceived on the basés qfiaimt
product, but with considerably distinct inhibitoogpncentration.
Ampasavate et al, 2010 demonstrated thg dCethanol extract of
P.granatum on HL-60 acute promyeloid leukemia e@els 8.0
ig/ml (7.94£1.9), compare with this study thed@as 0.36 and 0.57
mg/ml both cells. In other study made by HabsakleP005 on
cytotoxicity activity of E.elatior extract on CEMSShuman T-
lymphoblastoid cells, ethanol acetate and methariwact showed
the 1G, of (4.0£0.1) and (46.0+0.4) ig/ml, respectivelyjthw
regards in this study, 0.55 and 0.37 mg/ml. From &taal, 2004,
the EG, of methanol extract of P.sacharosa was 2.0 ighil-d70
breast cancer carcinoma cells, whereas in thisystiuel 1G, of
aqueous extract of P.sacharosa on MV4-11 and KB@Remia
cells was 0.29 and 0.25 mg/ml, respectively. Themmparative
data proved that alcohol based solvent extractiethad exerted
more therapeutic constituents of the plants rathan aqueous
extraction method as the lower thesdCthe better its cytotoxic
activity .

In order to examine the mode of cancer cell death,
apoptosis assay study was accomplished. From p&vio
research on apoptosis induction in P.granatum YpEetlatior
and P. sacharosa, acetone extract of E.elatior gyoun
inflorescence inhibit cell proliferation by apopduction in
HT-29 colorectal cancer cell based on phosphatdliyle (PS)

cell
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translocation and caspases-3 activation , P. sashamethanol
extract induces apoptosis in T-47D human breadtircana cell

by DNA fragmentation and apoptosis study in P.gnama(peel)

was not reported and the study was only confinedrtitoxidant 5
properties and cytotoxicity assay . In our studgréatum (peel),
E.elatior and P. sacharosa aqueous extract treasiggmificantly
increased the proportion of annexin V positive <éfi MV4-11 4.
and K562 cells compare with untreated that seng&degative
control. The apoptosis rate determines the amaducelts in early

and late apoptosis. The number of apoptotic ceMi4-11 and g
K562 treated with P.sacharosa was increased byd4-tmmpared
with E.elatior and P.granatum extracts. Morovergr&hatum
showed the highest fold changes of 7- folds incrarmeK562 cell
outnumbered E.elatior extract effect. The possiebson of being 6.
distinct response was MV4-11 and K562 cells cariffeent
molecular and cytogenetics entities that make thespond
differently to cellular stress.

CONCLUSION 7.

P. sacharosa (leaves), E.elatior (flowershoot) and
P.granatum (peel) aqueous media extract showed anti
proliferative effects on MV4-11 and K562 cells. Modf cell 8.
death was proved to be apoptosis in nature. Membran
blebbing, apoptosis bodies and nuclear fragmemtati@re
prominent in all treated cells. To date, P.granafpeel) was
the most potent extract towards leukemia cells Withhighest 9
apoptosis induction. However, the aqueous extrécthese '
plants extract was compromised with long treatntamation
as it became less efficient. The extracts give tooic effects
against normal PBMC give signal of potential ahgrapeutic
agent. Further study need to accomplish to deternihre
chemical constituents of the compound responsible it
cytotoxic effects and downstream analysis of pnotieoand
genomic is greatly needed for further study.

ACKNOWLEDGMENT

This work was funded by Fundamental Research Grant
Scheme (FRGS) grant (203/PPSP/6171124) from Mynistr
Higher Education, many thanks to Ms. Ang Chen Yargl
technical staffs at Hematology department, Mr. Jadia at
Immunology Department, Mrs. Halijah Hasan at Phaotwgy
Department, School of Medical Sciences (PPSP),swlffs at
Craniofacial Laboratory, School of Dental Scien¢ePSG), Mr.
Aminuddin at Science Laboratory Management Unit NS,
School of Health Sciences (PPSK) of Universiti Saihalaysia.
All the assistance and best services are highlyesjgted.

REFERENCES

1. Gilani AH, Atta ur R.Trends in ethnopharmacologydwal of
Ethnopharmacology.2005; 100 (1-2):43-49.

2. Kawaii S, Lansky EP.Differentiation-promoting adtyof

10.

11.

12.

13.

14.

pomegranate (Punica granatum) fruit extracts in @aL-
human promyelocytic leukemia cells.J Med Food.2004;
7(1):13-18.

Dohner K, Dohner H.Molecular characterization afitac
myeloid leukemia.Haematologica.2008; 93 (7):976-982

Wahab SIA.Biological activities of Pereskia bleo
extract.International Journal of Pharmacology.2@9;
(2):71-75.

Malek SN, Shin SK, Wahab NA, Yaacob H.Cytotoxic
components of Pereskia bleo (Kunth) DC. (Cactaceae)
leaves.Molecules.2009; 14 (5):1713-1724.

Tan ML, Sulaiman SF, Najimuddin N, Samian MR,
Muhammad TS.Methanolic extract of Pereskia bleoniku

DC. (Cactaceae) induces apoptosis in breast canein®47-
D cell line.J Ethnopharmacol.2005; 96 (1-2):287-294

Faridahanim M.Analysis if leaves, stems, flowersd an
Rhizomes of E. elatior (Jack) R.M Smith.The Malaysi
journal of analytical sciences.2007;1 269-273.

Chan EWC, Lim YY, Omar M.Antioxidant and
antibacterial activity of leaves of Etlingera spsci
(Zingiberaceae) in Peninsular Malaysia.Food

Chemistry.2007;104 (4):1586-1593.

Mackeen MM, Ali AM, El-Sharkawy SH, Manap MY,
Salleh KM, Najis NH, et al.Anti-microbial and cytotic
properties of some Malaysian traditional vegetabies)
Pharmacogn.2005; 35 174-178.

Houghton P, Raman A.Laboratory Handbook for the
fractionation of Natural Extracts. London UK: Chagm
& Hall; 1998.p.1-13.

Ahmed R, Ifzal SM, Saifuddin A, Nazeer M.Short
communication: studies on punica granatum-l isofati
and identification of some constituents from thedseof
punica granatum.Pak J Pharm Sci.1995; 8 (1):69-71.

P. Yasoubi MB, M. A. SaharilandM. H. Azizi. Total
Phenolic Contents and Antioxidant Activity of
Pomegranate (Punica granatum ) Peel Extracts.Joofna
Agriculture science and Technology.2007; 9 35-42.

Narayanan BA, Geoffroy O, Wilingham MC, Re GG,
Nixon DW.p53/p21(WAF1/CIP1) expression and its
possible role in G1 arrest and apoptosis in ellagicl
treated cancer cells.Cancer Lett.1999;136 (2):225-2

L.Kansoh A, T.El-Sayed S, W.Jwanny E.Bioactivity of
natural compounds from some Egyptian higher plakts:
Isolation, purification and some properties of
antimicrobial compounds from roman (Punica granatum
peels.Arab J.Biotechnol. 2000; 4(1):1-8.

10



