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Abstract
In Palestine like in other countries of the world, cancer is one of the most serious health problems that
affect the duration and quality of the individ

problem, but unfortunately, limited success has ever been achieved with most of the therapeutic
strategies. These efforts are usually complicated with the need for well experienced surgeons, lack o
specificity and high cost, as well as being usually accomgamith a wide range of side effects.

As the conventional therapeutic strategies fail to fulfill the major requirements for a successful cancer
therapy, the use of naturally developed anticancer agents has evolved as an alternative ade aluav
converient one. Therefore, the use of plant extracts with potential anticancer therapeutic effects might be
particularly significant, especially in Palestine, which is rich in thousands of plant species known for
their medical uses

The current study, investiget the effect of crude water extracts from Bottle goLedj€énaria sicerarig,

Fig (Ficus carica)and Nettle {rtica pilulifera) on cell lines derived from different human tissue origins
(Hep3b: Hepatocellular carcinoma; Hela: cervical epithelial canndrP&3: prostate cancer).

The results showed a concentratigpendent reduction in the final number of cancer cells in
consequence to treatment with the aforementioned crude extracts. Two kinds of anticancer effects wer
evaluated and found to contribue this reduction: the anpiroliferation effect (decreased number of
metabolically active cells) and cytotoxicity (decreased number of live cells). The three plants examined
possess both of the effects with various degréktica pilulifera possess thetrongest and most
profound effects on the three cell lines, mainly by induction of cell death. On the othethgadaria
siceraria probably affects the three cell lines by a combination of cytotoxicity and antiproliferation
almost to a similar degre€icus caricamost probably reduces the final number of metabolically active
cells mainly by its antiproliferative effect.

Both Ficus caricaand Lagenaria sicerariaare edible plants that were chosen on the bases of being
mentioned in the holy Quran. Theoed, although their effect is lower than thatfica pilulifera their

amount in the diet or as a treatment can be safely scaled up when ingested in their native form. On th
other hand, despite its possible toxiciytica pilulifera is frequently oralf used as a medication in
many conditions by traditional medicine.

Further studies are needed to assess the active ingredieRitsusfcarica Lagenaria sicerariaand

Urtica pilulifera, involved in the antiproliferative or cytotoxic effects of these glant

Keywords: Plantextracts, cell line, hepatocellular carcinoma, cervical epithelial, prostate, cancer

1. Introduction
Cancer is one of the most serious health problems worldwide, affecting individuals from
different sexes, ages, and races. It is agfudiseases, characterized by uncontrolled cellular
growth with frequent cancer cells invasion to different body parts and spreading to other
organs, a process referred to as Metastasis. Metastasis is the major cause of cancer relat
mortality (W. H. O.2006)™. In 2005, cancer was the second leading cause of death among
both men and women and accounted for 13% of the total 58 million deaths worldortt:
Heath Organization, 2008n 2006, about 10.9 million new cancer cases are expected to be
diagrosed worldwide and more than 7.8 million cancer patients magdied. O. 2006)*.
According to the latest report of cancer registry unit in Gaza strip, 5500 cases have beer
reported over the period from January, 1995 to December, 2003. In additidh,caf@er
patients died in 2004 in the Palestinian territories with a mortality rate of 28.2 per 100.000
Palestine Ministry of Heal{2005.
Cancer is a heterogeneous illness, which can originate from many different organs of the
human body.
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However, themost frequent cancer types in the world are lungHistorically, plants with known therapeutic potential have long
prostate, stomach, colorectal, and esophagus in men; anbeen used to cure a wide range of disea&n example for
breast, lung, stomach, colorectal and cervicavdmen (W. H. these drugs is Morphine, which is a plant product discovered
0. 2006}, in 1861 as an analgesic agehiater, Quinine the active
Prostate cancer is the most frequently diagnosed and themponent of Cinchona bark was isolated in 1820 as an
second leadingause of cancer death among men, with 234466ffective antimalaria drug ((Rebecca, 2004, Gary and

new cases estimated to occur in USA during 2006, and 273%dyn, 2003) [, Our Arabic tradition is particularly rich in
American men will die as a result of this disease (Americamedical plants that have been used by pioneer Arabic
Cancer Society. 2006y. In Palestine, the mortality rate of physicians to establish the basis for modern therapies. These

prostate cancer was 1.4 plE(DOOOO during the periOd from were also reammended by our Profit Mohammd@ S @< | [

January 1995 to December 20 MOH. 2005). Despite . . . , )
thefact there are several cell types in the prostate, nearly all 6f S © ) @&d the Bally Quran. Nigella, Garlic, Onion and

the prostate cancers are adenocarcinoma, originating in thenugreek are famous examples for these plants that were
gland cells (American Cancer Society. BP0 recently proven to have therapeutic effects on several ilinesses.
Liver cancer ranks as the sixth most common type of cancdhe use of potentially curative plants might be particularly
worldwide (American Cancer Society. 2008) According to  sigrificant in the Palestinian territories where the plain and
the Palestinian ministry of health, liver cancer mortality ratenountains are covered with more than 2600 plant species of
was 1.6 per 100000 over the period from January 1995 twhich more than 700 are known for their uses as medicinal
Decembe2003 (PMOH. 2005¥. Many different liver related herbs or as botanical pesticides (Saticl 2002).

tumors are identified depending on the type of cells where theyhe main objective of theucrent research is to investigate the
originate, from these types about 83% are hepatocellul&ffect of Bottle gourd l(agenaria sicerariy, Fig. (Ficus
carcinoma (HCC) that begin in the hepatocytes, the main tymarica) and Nettle Urtica pilulifera), extracts on Hep3b from

of liver cells. human Hepatocellular carcinoma; Hela: human cervical
Cervical cancer is the most common cause of cancer deagipithelial cancer; and P& human prostateancer cellsin
among women in developing countries and the second mostro based on Arabic and Islamic traditional medicifie.
common cancer in women worldwide (W. H. O. 2006)is  achieve our main objective, the research include the following
caused by a change in the epithelial cells, which line the wasipecific aims which are the determination of the proliferation
of the cervix, and the mosbmmon risk factor for this type of activities of each cell line in response to each peaftact
cancer is the human Papillomavirus (HPV) (W. H. O. 2006). treatment, the determination of percent viability of each cell
In the Palestinian territories, like in other countries of thdine in response to each plant extracts treatment and the
world, cancer is becoming one of the most serious problentietermination of any morphological changes of each cell line
t hat affect the pcapsa ldeath.i This dhsachiiee peripiming viabiity testing assay in parallel.
problem is lately gaining dangerous dimensions and needs a

convenient, efficient and safe medical intervention with2. Methodology

minimal side effects and few expenses. In the last decades] Plant collection

there were great advances in the diagnosis of cancer aaswellThree plants were studied in this thegteiman nettlgUrtica

in the field of molecular oncology. However, the cure rate ofilulifera), Bottle gourd(Lagenariasiceraria) and Edible fig
most cancers remains low. Several strategies have been use@fisus caricg. They were collected between March to June.
cure cancer among which the most common are surgerfl parts of the plant (roots, leavesnd fruits) were harvested
chemotherapy, radiotherapy, and immunotherapy. Othdry drawing the plant stem. The seeds were isolated form the
modern approaches suals hormonal and gene therapy werefruits, then seeds and leaves were washed under tap water and
proposed by researchers to replace conventional canadfied in shadow places for seventh to ten days. The dried plant
therapy, with variable degrees of success (American Cancparts were grounded by hand and storeddip and clean
Society. 2006, Ayeskt d. 2003)E 4. All of these therapies bottles until the time of experiments

have undesired side effects, they are Ugueot available all

the time and they are expensive. For instance, in surgery tBe2 Preparation of the crude plant extracts

immune system is compromised due to the large amount dfventy grams of grounded dry parts of the ugipeicated
cortisol released subsequent to the surgery, which increase ts of each plant were soaked in 80 ml distilled water (20%
probability of cancer relapse (Rebecca, 2064)Moreover, dry wt. /v). The extraction was carriedit by using a reflux

the current use of chemotherapy is accompanied with difficutondenser at boiling temperature for 30 min. The condenser
side effects. It inhibits bone marrow stem cells proliferatiorreturns the extract vapor to the boiling flask. The extract was
leading to immune suppression (Rebecca, 20d4) cooled at room temperature and filtered using a Buchner
Radiotherapy, which is widely used in the world, is alsdunnel with 0.4um cellulose filter paper. Finally, tleatract
accompanied by great deal of side effects. Lymphocytes argvas sterilizedfiltered using vacuum filter with 0.2um
most readily affected by radiation resulting in prolongecel  cellulose filter paper (Sartorius, UK). About 80% of the extract
suppression (Rebecca, 2004) Other side effects such as, volume was collected after filtration, and stored in sterilized

bone necrosis, lung fibrosis, skin revascularization, ulceratiotottlesat4e C ( St ock extract ) . The
nausea, vomitingand renal damage are also associated witiwvere prepared in the cell culture media as indicated
all types of conventional therapies. (Dzhambazovet al 2002; Leeet al 2004; Sartippouret d

As the conventional cancer therapies failed to completel001; Nairet al2005 and Ya@t al2002)!*+15 9,

fulfill the criteria for a successful cancer therapy, the use of

naturally developed anticancer agents has evolvedaras 2.3 Cell culture

alternative safe, lowost and convenient one. Nontoxic The human cervical carcinoma cell line (Hela), hepatocellular
chemoprevention agents from natural resources were proposgarcinomacell line (Hep3b) and Prostate cancer cell line3?C
by researchers for this purpose. were obtained from the Hebrew university of Jerusalem. They

were chosen based on their high proliferation rates and
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availability. The cell lines were routinely maintained as aaddition of the XTT reagent and incubation fo22 hours,
monolayer in Dulbecco's ndified Eagle's medium (DMEM) during which an orange color is formed. The grater the number
Containing 10% fetal calf serum (inactivated at°&5for 30  of metabolicallyactive cells in the well, the grater the activity
min), 25mM HEPES (pH 7.4), penicillin (180 units/ml), of mitochondria engmes and the higher the concentration of
streptomycin (100¢ g/ Bl )(0.2 ahedye foanedp Wwhiclh @n thenib& measured and quantified
ug/ml)(4,109). The cells were grown to confluence in aOfeket al2003)?2,

humidified incubator with 5% CO2 in polystyrene cultureThe Hela and PG cells were seeded in 2¢ll plats at a
flasks. They were subcultured bgmoving the medium and density of 7000 cells/well, whereas the Hep3b cells were
adding 46 ml of 0.05% trypsifEDTA solution. The cells seeded at densif§000 cells/well. The cells were maintained at
were allowed to detach at (3/C) -10omin. About 1/6 of (37e C) for 24 hour s (il DMEMhThe pr e
the trypsinized Hep3b or 1/4 of the other cells was passededium was replaced with 8, 4, 2, 1, 0.5 or 0.25% plant

twice a week to new flasks containing fresh medium. extractDMEM concentration in triplicates. Twenty four hours
later, 50 pl of the XTT reaction agion were added to each
2.4 Experimental design well and the plates were incubated at8C f or 3 hou

In the first (preparatory) experiments, the extracts werabsorbance was measured with ELISA reader at a wave length
prepared from the desired plant parts. The working extractf 490 nm. The reference absorbance (nonspecific background
concentrations were then determined by testing an array ofading) was measured at 630nm. Negative contild eere
extract dilutions on one cell type. incubated with no extract in the medium.

The working extract @ncentrations were tested for each plantThe cells proliferative activity was estimated by calculating
against each of the three cell lines in terms of cellulathe ratio of remaining viable cells in each well in comparison
proliferation. to the control and expressed as (% of control). Each assay was
The effects of the same extracts working concentration werepeated for twadditional times and the mean and standard
further analyzed by viability assay to determine the type oérror was calculated for each extract concentration (Cleting
cellular effect. al 2004; Frahnet al 2004; Ohyamaet al 2003 and Ofelet al
Observation of the morphological changes was carried out i2003)[1%22,

parallel to the viability assaysThe data was statistically

analyzed and comparison of the results from different methods8 Trypan-blue dye exclusion Viability assay

was done and reported. The trypanrblue dye exclusiomssay was used to determine the
plant extract mediated cell death (Konaet al 2000; A so K.
2.5 Determination of growth characteristics et al 2004; Fimognaret al 2002; Fagundest al 2002.)[0. 16

Cells fom Hela, Hep3b and R& cell lines were seeded in 6 18, 200000 cells/well were seeded im@ll plates and grown
well plats, at a density of 100000 cells/well, as indicatecs previously described. After 2dours the medium was
earlier. Three wells from each cell line were trypsinized andeplaced with different plant extratMEM concentration (8,
harvested after 24, 48 and 72 hours and the medium wds2, 1, 0.5 and 0.25%) in triplicates. After 48 hours incubation
changed for the cells canuing to grow at each time point. the medium was discarded and the cells were harvested by
The harvested cells were counted on hemocytometer and ttrgpsinization and washed twice with (PBS). A vokirof
average number of three wells was used for the growth curve0.4% trypanrblue stain that is equal to the residual PBS was
then added. After 5 min incubation, the cells were counted
2.6 Determination of plant extract working concentrations with a haemocytometer by compound light microscope. The
Plant extracDMEM preparations were prega by unstained (viable) cells and the bis&ined (dead) cells were
incorporation of sterile stock extracts into the DMEM, mediacounted segrately.
preparation (the plant extract volume was included in finaNegative control cells were incubated with DMEM media
volume calculation). The highest extrd@MEM plant  without any extract and treated the same way. Positive control
concentration achieved this way was 16% dry wt. /v (Stockells were incubated for 10 min with 0.5mM;®% before
extractDMEM), and the desired extraddMEM  being harvested and counted as described.
concentrations were prepared by dilution with the propefhe percentage cell viability wa calculated using the
volume of complete DMEM medium. following equation:
To determine the concentration with a 100% cytotoxic effect,
200000 cells were seeded onto 25cftasks containing % cell viability = total viable cells (unstained) X 100 / total
DMEM media for 24 hours. Tdimedium was then replaced by cells (stained + unstained)
8ml of 16, 8, 4 or 0.0% plant extraDMEM. The flasks were
prepared in triplicates, and the cells were incubated in extraBtach experiment was carried out in triplicate and repeated for
presence for 24 hours. The viability of cells was determined ame more time and the average of 6 wells was considered
described in the following section. each extract concentration.

2.7 Cell Proliferation Assay 2.9 Determination of morphological changes of the cells in

A commercially purchased colorimetric kit was used toculture

determine the proliferation activity of cells (Biological The different cell lines normally grown in-8ell plates or
Industries,Biet Haemic, Israel)The method is based on the incubated with the desired extract concentration for the
ability of metabolically active cells to reduce tharazolium purpose of viability testing were mooied by an inverted
salt XTT to orangeolored compound of formazon. The microscope in 24 hours intervals. Any morphological changes
formed dye is watesoluble and the dye optical intensity canin the cells shape, level of adhesion and any other alterations
be determined at 490 nm. The intensity of the dye isvere observed and documented by photography before end of
proportional to the number of metabolically active cells. Theexperiment (Dzhambazaat al 2002 Frahmet al 2004; Wang

test procedureéncludes cultivation of cells in 9&ell plates, et al1999; Cacet al2005)*1: 20.23.24,
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2.10Statistical analysis extract concentration that gives 50% or 100% reduction in the
All values expressed as mean + standard error of the mean tiynber of metabolically active cells or in viability of cells
Microsoft Excel. The data were statistically analyzed by SPSECso and 1Goo respectively), was determined by substitution
by performing the correlation, regression and -y in the obtained equation (Konaed al2000; Wanget al 1999)
ANOVA tests. (10,23

For each experiment, the data obtained was blotted against

extract concentration and the obtained curve equation and B. Results

value were calculated by the Microsoft Excel software. Th&.1 Determination of the cell lines growth charactastics:

1100 4
1000 o
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700 A
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Gl rurrioa 1000
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200 A
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o] 24 48 72 96
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Figure 1: Growth curves of Hep3b, Hela and PC-3 cell lines.

Figurel shows the growth curve of each of the hepatocelluldstock concentration) was 20% (wt/v). The examined extract
carcinoma Hep3B, cervical epithelial Hela and Prostate8 PC concentrations were 0, 4, 8 and 16% for each plant type. The
cell lines in normal DMEM culture media. The three cell lineseffect of such congagrations fromUrtica pilulifera, Lagenaria
maintained exponential growttharacteristics until the end of siceraria and Ficus caricaon the viability of Hep3b cells is
experiments (96 hours). The Hep3b cells grew faster than thiltustrated in figure 6.Urtica pilulifera concentrations less
other two cell lines. However, no cell line growth curvethan #6 (wt. /v) showed a profound effect on the viability of
reached a plateau at the end of the experiments (four days)cédlls, while 4% and higleconcentrations gave maximal effect
should be emphasized that the time of &lithe following  of 100% cell mortality. According to these result the gap
experiments did not exceeded this time. between 0% and 4% is critical and a wider range of
Hepatocellular carcinoma Hep3b, Cervical epithelial Hela andoncentrations in this interval are necessabggenaria
Prostate P& Cells were seeded at a density of 10000Gicerariagave weak reduction of Hep3b cells vialiland the
cells/well. The wells were prepared in triplicates for each timéesting concentrations did not give more than 70% effect.
point and were ingbated at 3 C i n 5% CO2. Fichdhcareahad iower butsconsiderable effect on the viability
from each cell line were harvested and counted at each tino¢ Hep3b cells, and the highest concentrations did not reach
point and the rest of wells allowed continuing growing. Thehe 50% inhibition.
numbers of cells were blotted against the growth duration. Fr om f i gur e 2 it diens lowet thand% t F
are needed to be introduced into the experiment to assess cell
3.2 Determination of the different plant extracts working  death before reaching maximal values. Moreover, it seems
concentrations: Plant extractsnedia were prepared by futile to examine concentrations higher than 8% as all of the
introducing sterile plant extracts into the DMEM culture medigextract effects reach plateaus at those concentrations.
(the plant extract volume was included in final volumeTherefore the concentrations (0.25, 0.5, 1, 2, 4 and 8%) were
calculation). The plant extract sterilization by a 0.2l filter wasused of each plant extract to be examined in the rest of the
difficult to perform as the filter was blocked by the fine piecestudy. Any effect within this range of concentrations would be
of extract. Thus the highest plant concentration achieveamplified theoretically if we increased the concentrations.

110 -
100 4 —— Litica pluatera
-t Lagenaria Siceraria

90 1 - Frus carka

80 4
§ 70 \
-
S 60 4 e
1
3 50 A
€
14 40 4 "

30 » E

20 A

10 4

o . — v - v v v v v
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Extracts concentrations . (dry wt /v)
Figure 2: A preliminary experiment of the effect of Urtica piiulifera, Lagenaria siceraria and
Ficus carica on the viability of Hepatocellular caranoma Hep3b cells.
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Hep3b cells were seeded onto 25cilasks at a density of control group, however was obtained at the maximextract
200000 cells/flask. The flasks were prepared in triplicates fazoncentration tested (4%).
each concentration of the different plants. After incubation at
37eC) for 48h, the cell s we3r3dd2Efieatoflagenariasicerasiad t heir vi abi
was determined by the Trypdoue test. The percent viability A dose response effect was seen when the Hep3B cells were
of cells was calculated as stated previously and plotted againstubated with increasing concentrations of thegenaria
the plants concentrations. Siceraria extracts in the culture medium. The degree of
proliferation is also inversely related to the increase in medium
3.3 Effect of plant extracts on cancer cefi proliferation extract content. This relationship is significant witlv&tues
activity in culture of less than or equal to 0.0land R values equal0t88.
3.3.1 Hepatocelular carcinoma cell line Hep3b However, the extract inhibitory effect was initiated at higher
The Human hepatocellular carcinoma cell line Hep3b wasoncentratios than in the case dfrtica Pilulifera. Higher
maintained in the presence of increasing concentrations obncentrations were thus needed to reach a 50% proliferation
each of the three plant extracts as indicated in eadhhibition (ICs0=3.4%, R= 0.97). The maximum extract
expaiment. The following sections describe the effect of eacltoncentration tested (8%) was able to reach proliferation
plant extract on this cell line in terms of proliferation activityinhibition levels as high as in e¢hcase ofUrtica pilulifera
(figure3). (>85% of the control group).

3.3.11 Effect of Urtica pilulifera 3.3.13 Effect of Ficus carica

Extracts from the plantrtica Pilulifera were able to inhibit The results in figure 3, indicate that the proliferation of the
the proliferationof the Hep3b cells in a dose response manneHep3B cells is inversely related to the increased levels of
The proliferation activity of the cells was found to beFicus caricaextracts in their culture mé&d This behavior is
significantly, inversely related to increasing the extracsignificantwithRv al ues of @080 Thé&exteactd F
concentration in the mediumP (=0.013, R =0.86). This concentrations needed to elicit a considerable inhibitory effect
inhibitory effect was initiated at lowxéract levels and reached were higher than th®rtica pilulifera andLagenaria siceraria

a 50% proliferation inhibition (1) when the cells were extracts (IG=5.7%, R2=0.87). The maximalnhibition

grown in media with 1.9% extract concentratior? €®.83). observed (60% of the control group) was seen in media with
The highest proliferation inhibition level was about 85% of the8% extract content.

120 -
110 7 —a— Lagenaria sicerana
100 —— Uirtica piulifera

90 A
g -~ = Ficus carica

S0 A
HE 70
g B 60 r‘ﬁ-—,_hl-‘_
E Y i .H‘_h‘_—h‘_‘“_—t
g ¥ so- .
< 40 -

30 A

20 o

- .
10 4
D T T b T b T T T T T T T ' T ' T »
O O5 1 156 2 256 3 35 4 45 5 55 6 6865 7 75 & &8s
Extracts concentrations (dry wt /v )
Figure 3: Reduction of proliferation activity of Hep3b cells in response to plant extracts from
Urtica pilulifera, Lagenaria siceraria and Ficus carica

5000 Hep3b cells/well were seeded in@éll plates. The cells 3.3.21 Effect of Urtica pilulifera

were grown in DMEM culture media containing 8, 4, 2, 1, 0.8Jrtica pilulifera extract showed a steep inhibitory effect on the
or0.25%é the indicated pl ant eprolifaration bf Helancells (figure B)i Theaproferation adtivity c €
proliferation activity was determined by the tetrazolium salbf the cells was found to be inversly related to the increase in
XTT assay as described in the material and methods. Eaektract concentrain. A dose rsponse effect was initiated at
experiment was repeated for additional two times and théne lowest extract level used in the experiments (0.25%), and a
average of a total of 9wells was calculated for each 50% inhibition of the cells proliferation activity was achevied
concentration. The results were calculated as percent of thé extract level of (0.132%). Maximum inhibitory level of the
control group with no plant extract and blotted against theells proliferation wa reached at relatively low concentrations
respective extract concentration. 15.6% (R=0.6022).

3.3.2Cervical epithelial cell line Hela 3.3.22 Effect of Lagenaria siceraria

The cervical epithelial cklline Hela was grown in the The proliferation activity of Hela cells was inhibited in a dose
presence of increasing concentrations of plant extracts froresponse manner blagenaria siceraria The proliferation
Urtica pilulifera, Lagenaria sicerariaand Ficus carica The  activity of cells was found toédsignificantly, inversely related
following sections depict the effects of each plant extract oto the increase in extract concentratioRs(.01, R=0.938).
Hela cells proliferation activity (figuré). The inhibitory effect of this extracvas also started at the
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lowest extract concentration used (0.25%) however highatependent manner. The proliferation activity is also inversely
concentrations were needed (3.1%) tachea 50% inhibition, related to the increase in extract concentration. This
than in the case afrtica pliulifera. Higher concentration also relationship is significant witP O 0. 05 a+.87. R=
were needed to reach the maximum levels of inhibition than iAlthough a considerable inhibitory effect was induced by

the case ofirtica pilulifera. lower concentrations, Bz was reached at 3.1% extract
concentration. The effect dficus caricais similar to that of
3.3.23 Effect of Ficus carica Lagenaria sicerariabut with minor differences.

The results indicate th&dicus caricaextrad is also capable of 7000 Hela cells/well were seeded in -9&ll plates. The
reducing the Hela cells proliferation in a concentratiorexperiment conditions were as in figure 3.

710
700
00 - —&— Lagenaria siceraria
—&= ElCcus carica
E 80 -
- === Urtica pliuifera
70 -+
PE oo
£ 50 A+
£§ ° <0
E 30 -
20 ~ —
70 4
0 05 1 1.8 2 25 3 35 4 45 5§ 55 6 &85 7 7.5 & 8-5
Extracts concentrations ( dry wt /v)
Figure 4: Reduction of proliferation activity of Hela cells in response to plant extracts from
Urtica pilulifera, Lagenaria siceraria and Ficus carica.

3.3.3Prostate cell line PC3 3.3.3.2Effect of Lagenaria siceraria

The prostate cells R8 were incubated in the presence of planfThe results indicate that the proliferation activity of-BCells
extracts from Urtica pilulifera, Lagenaria siceraria of is inversely related to the increasdelvels of Lagenaria
different concentrations. The inhibition of proliferation activity siceraria extracts concentration. Although this proliferation

of PG3 is illustrated in the following sections (figure 5). inhibition was weaker thanUrtica pilulifera effect, a
significant dose response manner was shoR#000, R=
3.3.3.1Effect of Urtica pilulifera 0.995). A relatively high extract concentration 7.9% was

Urtica pilulifera extract showed a strong inhibition of cell necesary to reach 50% proliferation inhibition.

proliferaion in a dose response manner. The proliferation

activity is inversely related to the increase in extracB.3.3.3Effect of Ficus carica

concentration. This relationship is significant wil*0.004 Ficus caricaextract showed a significant inhibition of F&C

and R=-0.916. The 50% proliferation inhibition (4 was proliferation activity P= 0.001, R=-0.954. The lowest
achieved at 2.3% extract contein the medium. 4% extract concentrations of this extract were able to induce inhibitory
concentration was able to reduce the proliferation activity teffects more than the other extracts; despite of this noticeable
reach about 10% only. effect, 1Go was 5.5% extract concentration.

110 '} —e—/agenaria siceraria
100 raps : i UUrtiCa pliviifera
20 _% —_— Flcus carica

80 4 i

70 A
60 A
50 A
40 4
30 A
20 A
10 = e

-

( Yy rtroy )

Frofestionatnty,

0

T Y v T

0O 005 1 1.6 2 25 3 3.5 4 45 § 55 6 65 7 75 & 85
Extratcs concentrations ( dry wt /v )

Figure 5: Reduction of proliferation activity of PC-3 cells in response to plant extracts from

Urtica pilulifera, Lagenaria siceraria and Ficus carica
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4. Effect of plant extracts on cancercell lines viability in  4.1.1.2Effect of Lagenaria siceraria

culture The percent viability of Hep3b dsl was reduced in a
4.1.1Hepatocelular carcinoma cell line Hep3B significant, dose response manner due to treatment with
Hep3b cells viability was determined in the presence ofagenaria siceraria(P=0.002, R=0.937). Although there is
increasing concentrations of plant extracts frdditica  no noticeable inhibitory effect at the lowest concentration, the
pilulifera, Lagenaria sicerariaand Ficus carica Figure 10, highest concentration examined (8%) was able to elicit
depicts the percent viability of Hep3b cells after incubation fowiability reduction by 60%. In contrast witlrtica pilulifera

48 hours with diferent extracts at different concentrations.behaviorLagenaria sicerariaeffect is weaker, and Hg was
Hep3b cells which were maintained in DMEM without anyobtained at 7.1% extract concentration.

plant extract have a percent viability ranging from 92 to 94.5%

according to the three experiments. 4.1.1.3Effect of Ficus carica
The results show that increasing the level$-iofis caricain
4.1.1.1Effect of Urtica pilulifera the DMEM media is inversely related to the percent viability

The percent viabity of Hep3b cells was found to be of Hep3b cells. This behavior is significant wRk 0.001 and
significantly, inversely related to the increase lrtica R=-0.94. Despite of that botricus carica and Lagenaria
pilulifera extract concentration PE0.03, R=0.787). The siceraria behave similarly at most of the concentrations
lowest concentration 0.25% of this extract was capable texamined, higherFicus extract concentration (18.1%) are
reduce the percent viability of the cells byghlly less than estimated to be needed for reaching the 50% reduction in cell
30%. The 50% viability reduction was obtained by 2.1% planviability, than Lagenaria siceraria extract (6.7%). The
extract concentration. At 4% extract, concentration 100%lifference between both extracts arrows at high concentration

reduction in cell viability was already obtained. (8%).
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Figure 6: Reduction of Hep3b cells viability in response to extracts from
Urtica pilulifera, Lagenaria siceraria and Ficus carica.

20000 Hep3b cells/well were seeded iwéll plates. The cells significant withP=0.004, R=0.911. This effect was noticeable
were grown in DMEM culture media containing 8, 4, 2, 1, 0.5at 1% extract cazentration, whereas to reach 50% viability
or 0.25% of the indicated plant extract in triplicates. Theeduction, 2.8% extract concentration was required. A
percent viability was determined by the Trydalne test as complete elimination of viable cells was obtained at 4%
describedn the materials and methods. Each experiment wasxtract concentration, and maintained at higher concentrations.
repeated for one additional time and the average + Standard

error of the mean, of a total ofv@ells was calculated for each 4.12.2 Effect of Lagenaria siceraria

concentration. The results were calculated as percent of thiée results illustrated in figure 7 indicate thiahdgenaria
control group with o plant extract and blotted against thesiceraria extract causes a significant viability reduction with

respective extract concentration. P=0.00 and R=0.982. This inhibitory effect is weaker than the
effect of Urtica pilulifera with 1Gequals to 14.1%agenaria
4.1.2 Cervical epithelial cells Hela siceraria extract concentration.

The percent viability of Hela cells was determined in the

presence of increasing concentrations Wtica pilulifera,  4.1.2.3Effect of Ficus carica

Lagenaria sicerariaand Ficus caricaplant extracts. Figurell Ficus carica behaved similar kagenaria sicerariaextract in
shows the effect of each plant extract on this cell line in termsausing a considerable reduction in percent viability of Hela
of percent viability. In normal conditions without any, extractcells. A dose response effect was observed and significant with
treatment, the percent viability ranges from 90 to 95%°= 0.0, R=0.921. The fifty percent inhibition of cell

according to the results of the¢le experiments. viability was at 15.7%. No cell viability reduction was
achieved as much as in the caséJdfca pilulifera even with
4.1.2.1Effect of Urtica pilulifera the highest concentration (8%) of botlagenaria siceraria

Urtica pilulifera extract shows a steep and strong reduction cdndFicus carica
cell viability in a dose response manner. This effect is
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Fig 7: Reduction of Hela cells viability in response to extracts from Urttica a pilulifera, Lagenria siceraria and Ficus caxpefiiments
condition as figure 6

4.1.3Prostate cell line PC3
Figure 8 shows the percent viabiliy PG3 cells grown in the

viability testing assay. In each viability testing experiment the
6-well plates were examined for any morphological changes in

presence of increasing concentrations of plant extracts froresponse to treatment with the three plant extradtsicg

Urtica pilulifera, Lagenaria sicerariaand Ficus carica The

pilulifera, Lagenara sicerariaand Ficus caricgd compared to

following sections describe the effect of each plant extract othhe normally maintained cells (no treatment). Representative
this cell line in terms of percent viabilitin normal conditions wells were pictured and shown in this study (figure 9, 10 and
without any extract addition, P& cells showed a lower 11). A few cell culture flasks were frequently monitored at
percent viability than Hep3b and Hela cells. According to thehort time intervals.

three different experiments, the percent viability of-B@t
normal DMEM was ranging between 85.5 and 90.5%.

4.1.3.1Effect of Urtica pilulifera
Percent viability of PE3 affected byUrtica pilulifera extract
was significantly inhibited in a dose response manRerQ.00

5.1 Hepatocellular carcinoma cell line Hep3B

The normally maintained Hep3b cells (no extract) were
proliferating with high rate, and formed a monolayer growth
with no less than 90% confluence within 48 hours (figure 9a).

and R=-0.992). A smooth and a steep relationship wa%.1.1 Effect of Urtica pilulifera

initiated at the lowest extract concenimat The 50% viability

Urtica pilulifera showed noticeable morphological alterations

was obtained by 3.6% extract concentration, while 8% extragtith weaker adhesion level at different concentrations as
concentration resulted in 100% elimination of any viable cellsevident by the cells floatingAfter 48 hours, the 2% extract

4.1.32 Effect of Lagenaria siceraria
The percent cell viability was found to be significantly,
inversely elated to the increase in extract concentratiétrs (

concentration showed a potent activity. It induced Hep3b cells
to round and form @rapeshaped cluster. At 24 hours after
treatment of hep3b with 4 and 8%, extract most of cells were
detached and aggregated in clusters (figure 12b)

0.001, R=0.955). Despite of that this effect is weaker than the

previous extract effect, Bz of Lagenaria siceraria was
achieved at 9.4% extract concentration.

4.13.3 Effect of Ficus carica

A dose esponse effect was also seen wher3R@as grown in
increasing concentrations dficus carica Percent viability
was significantly, inversely related to the
concentrations of this extracP£0.00, R =0.974). Higher
concentrations were neededréach a 50% viability inhibition
(ICs0=13.8% extract concentration).

5. Determination of morphological changes of cell lines in
response to treatnent of different plant extracts

5.1.2 Effect of Lagenariasiceraria

Hep3b cells treated with.agenaria siceraria 4 and 8%
concentrations for 24 hours suffered from noticeable
alterations such as shrinkage, sparse, and spindle shape
formation (figurel2c). At the highest concentration (8%) the
level of adhesion was reduced and many cells were detached.

increasing

5.1.3Effect of Ficus carica

Ficus caica treated cells showed a high proliferation rat at
low extract concentrations (0.25 and 0.5%). While at 4%
extract concentration their growth was inhibited and slight cell
shrinkage was observed (figure 12d). On the other hand 8%
Ficus caricaextract cmcentration induced obvious alterations

The morphological characteristics of the Hep3b, Hela and PGo the cells morphology such as, the rounding up and
3 cell lines wee evaluated in parallel to each time performingdetachment of many cells.
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Fig 8: Reduction of PE3 cells viability in response to extracts frastica pilulifera, Lagenaria sicerde and Ficus caricaThe experiment
conditions where as in Figure 6.

cellular rounding up, floating and fragmentations. Theet

and concentration dependent extract effect was observed in the
degree of confluence. (Figure 13c) illustrates the effect of 8%
extract concentration after 48 hours of incubation.

5.2.3Effect of Ficus carica

Treatment ofHela cells withFicus carica4 and 8% for 48
hours resulted in reduced density of the monolayer, and some
of the cells were round and detached (figure 13d).

Figure 9: Morphology of Hep3b cells in culture with or without extract.

Hep3b cells were grown in DMEM culture medium without
any extract (a) or with % Urtica pilulifera extract for 24
hours (b), 8%d_agenaria sicerariegextrad for 48 hours (c) and
4% Ficus caricafor 48 hours (d). Cells in a, ¢ and d were
visualized by inverted microscope at 10X and in b at 20X.

5.2 Cervical epithelial cells Hela

The proliferation rate of Hela cells maintained in normal
media (without any exact) were lower than Hep3b, as about
80% confluence was obtained after 48 hours of growth (figure
13a). Apparent alterations in cell morphology and detachmetmtela cells were grown in DMEM culture medium without any
of cells from the culture surface were observed after 24 and 4&tract (a) or with 2 Urtica pilulifera extract for 24 hours

hour of treatment with differemixtract concentrations. (b), 8% Lagenaria sicerariaextractfor 48 hours (c) and 8%
Ficus caricafor 48 hours (d). Cells in all were visualized by
5.2.1 Effect of Urtica pilulifera inverted microscope at 20X.

Five to ten hours after treatment of Hela cells witttica

pilulifera (2, 4 and 8% concentrations) the cells began to roun§.3 Prostate cell line PG3

up and the level of adhesion was influenced. Many cellgigure (14a) shows RG cells which are characterizey b
detached easil from the surface of the plastic flasks andconsiderably lower proliferation rate than both Hela and
moved into medium. After 24 hours of treatment with 2%Hep3b cell lines in normal conditions (without any extract).
Urtica pilulifera, most of cells were rounded and formed

sparse clusters (figure 13b). Higher concentrations (4 and 8%)3.1Effect of Urtica pilulifera

had more pronounced effects and heall cells were rounded After 24 hours of PE3 treatment with 4%Jrtica pilulifera the

up and detached. cells were rounded up, and detachiedm the monolayer
(figure 14b). There were relatively large amounts of cellular
5.2.2Effect of Lagenariasiceraria fragments and cytoplasm condensation that appeared at 4%

When Hela cells were treated with 2Ragenariasiceraria  Urtica pilulifera concentration.
extract for 24 hours a number of cells were dead as evident by
~182~



Journal of Medicinal Plants Studies

5.32.1 Effect of Lagenariasiceraria chemical structures. Many amancer agents have been
PG3 cells treated with 4 and 8¥agenariasiceraria showed derived from natural sources; directly as pure native
a noticeable decrease in confluency after 48 hours aompounds, or as semsynthetic analogues (Pezzuto 1997;
treatment, but no evident morphological changes (figure 14c)Schwartsmann 2000 and Lee 19584,

Our Arabic and Islamic tradition is particularly rich in medical
5.3.2.2Effect of Ficus carica plants that have beemsed by pioneer Arabic physicians to
The reduction of confluence degree was visible in3P€ells  establish the basis for modern therapies. But a few of these
when incubated for 48 hours inha highest extract plants have been examined scientifically. In this extent we
concentration used, but also with no noticeable morphologicatudied the potential effect of three Arabic and Islamic
changes (figure 14d). traditional plants as anticancer agertlese were FigHicus
carica) and Bottle gourd L{agenaria siceraria that were
mentioned in the holy Quran in more than one occasion and
g Roman nettle Yrtica pilulifera) which is traditionally used as

iy a popular medication (Shtaye al, 2000)®. To fuffill this
My aim, the proliferation, viability and morphological
characteristics of three cell lines (Hep3b, Hela andBP@ere
studied in response to treatment with extracts from the
aforementioned plants.

The cellular proliferation activity was tested byalorimetric
method which is based on the ability of metabolically active
cells to reduce the tetrazolium salt XTT to oracgéred
compounds of formazon. The intensity of the formed water
soluble dye is proportional to the number of metabolically
active cells. The proliferation activity of the treated cells was
normalized to that of normally growing cells from the same
type with no treatment. This normalized value was expressed
as percent of the control group. Theoretically, any reduction in
PGC3 cells were grown in DMEM culture medium without anythe number b metabolically active proliferating cells might
extract (a) or with % Urtica pilulifera extract for 24 hours mean that the proliferation pathway itself was halted (cell
(b), 8% Lagenaria sicerariaextractfor 48 hours (c) and 8% cycle arrest), or that a fraction of the cells went through a
Ficus caricafor 48 hours (d). Cells in all were visualized by death pathway. Therefore, a viability test was necessary to

L en _ 4 4 .
Figure 11: Morphology of PC-3 cells in culturewith or without extract.

inverted microscope at 20X. determine which of thesievo options may play a role in this
_ _ study. Therefore, the tryparlue dye exclusion test was used
6. Discussion to determine the plant extrastediated cell death. The

Cancer is a term describing conditions characterized bynstained cells (viable) and the blue stained (dead) were
unscheduled and uncontrolled Cellumliferation (Ponder. counted Separate|y, and the percent Ce"bmta was
2001). It is a very common disease, and its incidence igalculated as previously described. The viability assay was
increasing at an average annual rate of 1.2% (Ponder. 200pirformed with the same cadktract combinations as in the
Lately, there has been improvement in the treatment strategiggliferation assay. The percent viability of normally grown
of cancer, which has resulted in prolonged survofgtatients  cells from the same types was determined for comparison with
with chronic cancer disease. However, there is a growing ne%qtract.treated cells. If we consider the results of the
for additional means of cancer therapy, in the form of bothyoliferation and viability assays in parallel, then we would be
palliative and curative treatments. The strategies availabigyle to say whether reduction of the number of the
today, are sophisticated, and are only able to affect 0%  metabolically active cell has resulted from death of part of
of cancer patients, while the others will eventually die fron'them or due to any otheeason. Any conclusion drawn from
their disease (Verweigt al 2003; Talbacket al 2003 and sych comparison may be confirmed by morphologically
Socialstyrlesn 2008§"2°1. following up the treated cells in comparison with normally
Chemotherapy has been used for cancer treatment for matfintained control cells. In this study a combination of the
than 50 years; sometimes in combination wothparallel to  three different assays was performed in paratielefich plant
surgery and radiotherapy. After surgical ablation ofextract and each cell line.

progressive cancer, metastasized tumor cells continue fg order to assess the degree of proliferation inhibition and
progress and this is one of the faultiest associated with surgeqyapility reduction obtained by each extract in comparison to
One the other hand, radioactive rays and most anticancgfe others, the I values were summarized in tables 3 and 4.
chemoherapeutic agents damage DNA or suppress DNAhe findings of this studyindicated that the proliferation
duplication to kill the rapidly growing tumor cells. At the sameactivity of Hep3b cells was inhibited by all of the three plant
time, they also affect normal cells causing serious adversgtracts Urtica pilulifera, Lagenaria sicerariaand Ficus
effects, such as bone marrow function inhibition, bonearica). A dose response effect was obtained with all of these
necrosis, lung fibrosis, skin egtascularization, ulceration, extracts, but the degree of this effearied from one extract to
nausea, vomiting, renal damage and alopecia (Cassady the other. The results indicated tHattica pilulifera is the
1981)[30] Thus it is evident that a wide array of selective anqnost potent extract, even at low concentrations witgy b€
potent components is needed to match the growing problens 9os) followed bylLagenaria sicerariawith 1Cso of (3.4%)
associated with cancer. andFicus caricawith of 1Cso of (5.7%).At the highest, extract
Plants and naturglroducts play an important role in medicine concentration used in the study (8%) bbitica pilulifera and

and provide important prototypes for the development of novelagenaria sicerariareached a similar proliferation inhibition

drugs (Cragg 1998). They offer a valuable source ofevel of about (90%). However, this degree of inhibition was
compounds with a wide variety of biological activities and
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reached at lower concentrationlditica pilulifera extract than Table 1: Summary of calculated concentrations of the three plant
of Lagenaria sicerariaextract (figure7). Ficus carica on the extractsUrtica pilulifera, Lagenaria sicerariaandFicus caricathat
other hand did not reach the same degrees of proliferati(ﬂilve 50% (IGo) reduction in proliferation activity of Hep3b, Hela and
inhibition obtained by botHUrtica pilulifera and Lagenaria PGS3 cancer cell lims. Thiﬁu'zz’rglt‘;for each curve equation is
sicerariaeven at the highest concentration. When cargig

the results of Heb3b cells viability assay, the three plant Plant Hep3b cells | Hela cells | PC-3 cells
extracts showed various degrees of Heb3b cells viability ... pilulifera ICs0 1.98 0.132 2.31
reduction. Urtica pilulifera showed a steep reduction of the R? 0.837 0.6022 0.8563
cells viability with 1Gso of 2.1% extract concentration, which | agenaria siceraria |g§0 03-947 035;'7161 9;-22
equals tk 1G5 of the same extract in cell proliferation assa i 55 31 £t
These compatlble re§ults (Figure 16). suggest that red.uctlor iN Eicus carica Rgo 5 887E 59959 59583
the metabolically active Hep3b cells in consequenddrtica : : :

pilulifera extract treatment is due to cell death. However such apje 2: Summary of calculated concentrations of the three plant
compatibilty was not evident in the case dfagenaria  extractsUrtica pilulifera, Lagenaria sicerariaandFicus caricathat
siceraria (Figure 17) andricus carica(Figure 18).Lagenaria  give 50% (IGo) reduction in the % viability of Hep3b, Hela and-BC
sicerariahas a less potent cytotoxic effect against Hep3b cellsancer cell lines. The?Ralue for each curve equation is illustrated.
(ICs0 = 7.1%). This might indicate that this extract counteragts

the proliferation ativity of Hep3b cells mostly by mechanisms Plant ICs0 Hepgblcells Helg gells PC-S? 6CeIIS
other than induction of their death. This deviation between the Urtica pilulifera == 0.7056 08305 | 09843
cytotoxic effect and proliferation effect was more profound [n __ | 1Cso 7.16 1418 94
the case ofFicus carica with ICso of 18.1% in case of | Lagenaria siceraria—g; 0.8496 0.9585 0.9367
cytotoxicity compared to 5.7% ithe case of proliferation. ) , ICso 18.12 15.7 13.8
Fleuscarica o2 | 58886 | 0.852 | 0.9442
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Figure 13 Reduction of viability and proliferation
activity of Hep3b (a), Hela (b) and PC3 (c) cells in

response to Treatment with Lagenaria siceraria
extract

The best-fit rend line are shown. The equation for each

trend line was used to estimate the IC g, IC 400 8and R*

10 1 values by substitution. R 2 values Are indicated next to
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