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ABSTRACT

Cancer is one of many diseases of global concern due to its high mortality rate with various therapeutic options but
most of them are toxic and this compelled many cancer patients to seek alternative and complementary method for
treatment. Plants have been recognised as alternative source of remedy for various ailments as they contain many
bioactive compounds. The objective of this study was therefore to determine the antiproliferative activity and non-
toxic effect of dried preserved fruit extracts of Ficus carica on estrogen/progesterone receptor positive breast
cancer cell (MCF-7) and mouse epithelial cell (3T3). The ethyl acetate, ethanol and hexane extracts were prepared
by maceration and then concentrated under vacuum at 40°C by rotary evaporator to get the crude extracts. The
antiproliferative effect of the extracts was determined using microtitration colorimetric method of 3(4, 5
diphenylmethyl thiazol-2-yl)-2, 5 diphenyltetrazolium bromide assay. The ethyl acetate has low extract yield
compared to ethanol and hexane extracts. The ethyl acetate extract was found to have strong and significant
antiproliferative activity against estrogen/progesterone receptor positive breast cancer cells (MCF-7) with ICy
value of 9.8ug/mL, whereas the ethanol and hexane extracts showed weak antiproliferative activity. Interestingly, all
the extracts have non-toxic effect on 3T3 cell line. These finding suggest that crude extracts of Ficus carica fruit
have antiproliferative effect on the estrogen/progesterone receptor positive breast cancer cells. These may be
attributed to the bioactive compound present in the crude extracts. The study also suggests a promising
chemoprotective potential of Ficus carica fruit extracts on estrogen/progesterone receptor positive breast cancer
cells. Further studies are required to isolate the bioactive compounds of the fruit extracts and establish their
mechanism of actions.
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INTRODUCTION

Cancer is the second leading cause of death iVi8g1) when ranked within the age groups cancenes of the
five leading causes of death amongst both mal€emeles and single largest cause of death worl@ {29l In the
year 2012, there were 10.4 million new cancer casds8.2 million deaths, according to the globaloea statistics,
from which 521,000 cases were breast cancer retatddt is expected that this number will be dodbie2030 (3).
The most common cancers among women are breasercand cervical cancers. Breast cancer is caused by
repeated exposure of breast cells to circulatirgriam hormones (4). Clinical, animal and epidengaal studies
have clearly proved that breast cancer is a hortiyomeediated disease and several factors thaténfte hormonal
status or are markers of change in hormonal stetus been shown to be linked with the risk of kreaacer (5). A
variety of risk factors have been revealed sucimakipolarity, early onset of menarche, delayedtfbirth, late
menopause and decreased parity. These risk faptons toward endogenous estrogen as likely playerthe
initiation, progression and promotion of breastcean(6).
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Breast cancer is a notable cause of morbidity andatity among all forms of cancers in women wonlidle (7)
which has made the prevention and treatment osbozencer a major health issue and health care(gpal

Currently, cancer treatment includes surgery, théi@py, immunotherapy and chemotherapy. Despite th
advancement in cancer treatment, breast canceinemdragic disease (9). However, since conveatiarethods
often have undesirable side effects, there iscatitiheed for alternative method for cancer treatmeand
preventions (10).

Traditionally, plants have been the best sourcameficine for thousands of years and are the bieshatives, as
they provide an inexhaustible pool of efficaciogemts for treating diseases (11). In this regaoth the scientific
community and the general public have recognizedude of many medicinal plants and a tendency pert on
herbal medicine is on the rise. Fruits, vegetabates spices demonstrated ability to suppress ca(t2)slt has also
been postulated that a high intake of fruits angketables could contributes to the prevention oteabecause of
their high content of a variety of phytochemical8)( This has resulted in screening plant prodirctsearch of
novel therapeutic agents (14). Previous report @onicg the nutrients composition of dri€écus carica L.fruits
indicated that it has the best nutrients score gmbe dried fruits, being an important source ohenals and
vitamins (15).

The fruits, roots, leaves and latex are used inrthgve system of medicine in different disordetts as
gastrointestinal, respiratory, inflammatory, cax@iscular disorders (16) and offers some other feeric effects
such as anti-Herpes simplex Virus (17), anthelmir(ti8), antimutagenic (19), cytotoxic (20) and exitlative
activities (21).

Presently, information regarding the potentialFodus carica L. fruits as antiproliferative agent on breast cancer
cell line (MCF-7) are lacking, only few reports aeailable regarding antiproliferative study ittus carica L.
fruits extracts on cancer cell line (22). More mcmvestigations indicated that different partsFoéus spp like
fruit, stem and latex posses’ antiproliferativetatgxic and antioxidant activities (20); (21). FRtance ethanolic
extracts of fruit and leaves were found to havetoyic activities on human cervical cancer (Heleel) line (23).
Additionally, Ficus carica L. latex inhibited the proliferation of oesophageahaer cell line (KYSE-30) and
stomach cancer cell line, but did not indicate eytptoxic activity against normal cells vitro(24). To date there is
no study to our knowledge that evaluates iheitro antiproliferative effect of dried preserved fr@ktracts
(hexane, ethyl acetate and ethanol) obtained frocus carica L. fruit against estrogen receptor positive breast
cancer cell line (MCF-7). Therefore the aims oftsiudy was to evaluate thevitro antiproliferative effects of the
obtainedFicus carica L. fruit extracts (hexane, ethyl acetate and ethamokstrogen receptor positive breast cancer
cell line (MCF-7) and normal cell line (Mouse dyilial cell: 3T3), as positive control cell line.

EXPERIMENTAL SECTION

2.1 Reagents and chemicals

3- (4, 5-dimethylthiazol-2-yl)-2,5-diphenyltetraagh bromide (MTT), dimethylsulphoxides (DMSO), RIR640,
phosphate buffer saline (PBS), fetal bovine ser®BS), Tryple E, Penicillin/streptomycin (pen/strephd
Hydrogen peroxides (¥D,) were all purchased from biodiagnostic Itd. FBSvaeat-activated for 30 minutes in a
water bath prior to use.

2.2Ficuscarica L. fruit (fig fruits)

Commercially dried preservegcus carica L. fruits (400g) packed by Elmas dried figs Garlandrkey with best
before 07/2015 and lot number 09002085-11-00036&avharchased and collected from Giant Hypermarketl&
Terengganu, Malaysia and confirm at Departmentiaft?Science, Faculty of Bioresources UniSZA.

2.3Ficuscarica L. fruit Extraction procedure

The method introduced b&del et al., (2009) was used with slight modifications. TheitBuvere extracted using
different solvents in an increasing order of pdjafhexane, ethyl acetate, and methanol) (25). ffhiés were
carefully cut into small pieces (0.5 cm x 0.5 cr).8 cm). 100 g oFicus carica L. fruits was carefully macerated
using 1L of hexane for 24hours with occasional gigkand the process was repeated three timesteBigue was
air dried overnight before it was extracted witthygtacetate and methanol following the above praoed
Subsequently, all the extracts for each solveneMiéiered through whatman no.41filter paper (psige 20-25 uM)
and were then concentrated under vacuum &€ 4y rotary evaporator to get the crude extradistha crude
extracts were then stored in a refrigerator E€&Quntil they were analysed.
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2.4Ficuscarica L. fruit extract concentration preparations

To determine the antiproliferative activity &ficus carica L. fruit extracts (hexane, ethyl acetate and ethanol)
obtained from the fruits. The extracts were weiglaal dissolved in dimethylsulphoxides (DMSO) to an
appropriate concentration (20 mg/mL) and stored atock solution at -2 until used. The final concentration of
DMSO used was less than 1%, and at this concenraDMSO does not affect cell viability (26). Tleock
solutions for the treatment of cell lines were ffiert diluted in Roswell Park Memorial Institute medi (RPMI-
1640), enriched with 10% (v/v) fetal bovine seruRBE) and 1% antibiotic (pen/strep) cocktail to giieal
concentration oficus carica L. fruit extracts of 50, 25, 12.5, 6.25, 3.125, 1.56258125 and 0.390625 pg/mL
each.(27).

2.5 Cell culture conditions

Human breast cancer cell line (MCF-7) and mous¢hefil cell line (3T3) were obtained from tissueltare
research laboratory, Faculty of Bioresources ammtiHadustry University Sultan Zainal Abidin (UniSZAembila
Campus, Besut. The cancer cell line (MCF-7) andnabrcell line (3T3) were grown and maintained ia RPMI-
1640 medium supplemented with 10% heat activated Bovine serum (FBS) in a humidified atmospher&%
CO, at atemperatures of 32 and 95% relative humidity. The media was charigéte a week.

2.6 Antiproliferative assay

The antiproliferative activity of the fruit extracbbtained using hexane, ethyl acetate and etheamldetermined
using the microtitration colorimetric method ofretolium salt 3-(4,5-dimethylthiazol-2-yl) 2,5-diphyltetrazolium
bromide (MTT) reduction assay(28). This assay meaithe reduction of yellow MTT by mitochondrialcsinate
dehydrogenase into an insoluble dark punctate edléormazan product. The insoluble dark formazadpcts
were then solubilized with an organic solvent (DM3(Dd the released solubilized formazan were theasored
spectrophotometrically. An increased in dark pugutor indicated an increase in metabolic actisitiy the cells.

A total of 100 pL cultured cancer and normal ceispension with 80-90 % confluence were dispensed i
triplicates into each well of 96 well cultured m@atat optimized concentrations of 1Xtells for MCF-7 and 3T3.
After 24 hrs of recovery period. Sample extractseadiluted with RPMI-1640 media without serum. Téwdracts
were initially dissolved in DMSO as mentioned earhvith final concentration of DMSO being 0.1% (v/@erial
dilutions of the samples were prepared in RPMI-16B@ereafter, various concentrations of the extsahples
were plated out in triplicate. Each plate includedtreated cells (negative control) and a treatmeitih 3%
hydrogen peroxide (Positive control) which haverbaeplicated as a cause of cellular death (29)elAf2 hrs of
incubation, 20uL MTT (5 mg/mL) in phosphate buffsaline (PBS) were added in to each well and cekiated
for 4 hours. After re-incubation for 4 hours thediuen was removed and formazan crystals were disdahith 100
puL DMSO. Finally, the absorbance was measured @n®Y using a micro plate reader (TECAN, INFINTE NR)
and cell proliferation (percentage cell viabilityps calculated with the appropriate controls takém accounts. At
least three replicates from each sample were usektermined cell proliferation (percentage cedibifity). The
relative viability of the treated cells as compatedhe control cells was expressed as the pemgerntgtoviability,
using the following formula.

% cytoviability = Absorbance of treated cells / Abdsance of control cells *100%

The inhibitory concentration (g was determined by non-linear regression analgkithe corresponding dose
response curve i.e. §gvalues were determined from the plot of percentafgeell viability on the Y-axis against
extracts concentration on the X-axis.

2.7 Statistical analysis
Data were expressed as mean standard deviation &a&ljstical analysis was performed with one wayOVA,
using IBM-SPSS v.19.01 to identify the significar{f&0.05) of antiproliferative effect of the var®axtracts.

RESULTS

Antiproliferative activity of Ficus carical. fruit extracts on estrogen positive receptor breascancer cell line
(MCF-7) and mouse epithelial cell line (3T3)

The Ficus carical. dried fruit were extracted using three differenveats with their increasing order of polarity.
The obtained extracts percentage yields were faorze 18.72%, 0.57% and 0.48% for ethanol, ethgtate and
hexane respectivelyThe antiproliferative activity ofricus carica L. fruit extracts (ethyl acetate, ethanol and
hexane) and the hydrogen peroxide@}) (positive control) on estrogen receptor positiveast cancer cells (MCF-
7) after 72 hours of incubation are shown (Fig: & &). Ethyl acetate (EA) extracts ficus carica fruit had
stronger inhibitory (p<0.05) activity against thetregen receptor positive breast cancer cells (MTRith 1Cso
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value of 9.8 pg/mL (Fig:1a & b), while the hydrogeeroxide (HO,) had 1G, value of 0.2 ug/mL (Fig: 1a & b).
The hexane extracts (HEX) and ethanol extracts @ibwed weak inhibitory activity towards the pretttion of
breast cancer cell line (Fig: 1a & b). A concentratdependent effect was observed for ethyl acetatiact as it
was observed for hydrogen peroxide,@h) (Table 3.1). The antiproliferative activities Bfcus carica L. fruit
extracts and KD, on mouse epithelial cells (3T3), havings}@4 pg/mL was also shown (Fig: 1c & d). Hydrogen
peroxide inhibited the growth of normal cell (3T&pereas the-icus carica L. fruits extract had no inhibitory

effects on normal cells.

Table 4.1: Percentage cell viability after 72 hrsfancubation

Concentration in pg/Ml

Samples/Extracts 50 25 125 6.25 3125 15625 0.78125 0.390625

Percentage cell viability (%)

Ethyl acetate extracts 11 178 285 58 56.5 66.5 .587 100
Ethanol extracts 86 86 93 82 81 84.5 99 100
Hexane extracts 83 83 94 98 93 65 95 100
H,0O; (positive control)  11.8 150 15 15 15 13 20 100
Figure: 1la
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Figure 1a & b: Antiproliferative activity of Ficuscarica L. fruit extracts (EA, HEX and ET) and standard hydrogen Peroxides (HO-) on
estrogen positive receptor breast cancer cell lingMCF-7)
Each point represents a mean of three determinations
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Fig: 1c

120

MTT assay for 3T3

100

80

Percentage cell viabilty (%)
(o))
o

40 -
20 -
0 T T T T T 1
2 4
—o—PERCENTAGE VIABILITY HeX" COnc33g/mL 0 >0 o0
== PERCENTAGE VIABILITY ET
===PERCENTAGE VIABILITY EA
Fig: 1d
120 -
MTT assay for 3T3
100

80

60

40

20

Percentage cell viability (%)

0

50 25 12.5 6.25  3.125 1.5625 0.78125 O
mHex WET mEA mH202 Concug/mL

Fig. 1c & d: Antiproliferative activity of Ficuscarica L. fruit extracts (EA, HEX and Ethanol) and standard hydrogen Peroxides (HO- )
on normal cell line (3T3)
Each point represents a mean of three determinations.

DISCUSSION

The antiproliferative activity oficus carica L. fruit extracts (ethyl acetate, hexane and ethamolpreast cancer
(MCF-7) and mouse epithelial cell lines after 73 bf incubation has been shown in figure 3.1a dgaré 3.1c
respectively. The results showed a dose dependenease in percentage viability. The percentageetfdeath/
viability due toFicus carica fruit extracts at the respective concentration &8 12.5, 6.25, 3.125, 1.5625, 0.78125
and 0.390625pg/ml) was found to be consistent @8kl). This may be as a result of its phytochehdoatents.
Similar studies were already reported by Jasrmaira., 2015 which supports the present study. Moreoveyipus
studies reported that crude extract$lus carica (leaves, fruits and the latex) showed cytot@ftfect on various
cancer cell linesnvitro (Hashemiet al., 2011; Marrelliet al., 2012; Mostafaiest al., 2011; Rubno\wet al., 2001).
Additionally, Ficus carica L. latex has also been reported to have a greafest eh growth inhibition of stomach
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cancer cell line, esophageal cancer cell line (Hashet al., 2011), human cervical cancer cell line (HelLa)
(Khodarahmiet al., 2011), and human breast cancer cell line (MCFJasrhine Ret al., 2015). Hashemét al.,
(2011) also studied the effect of fresh lateXradus carica fruits on stomach cancer cell lines where theyébthat
the extracts inhibited the proliferation of stomaemcer cell line but did not indicate any cytotoactivity against
normal cellsn-vitro.

In the present study, the antiproliferative effetcFicus carica L. fruit extracts against human breast cancer cedl lin
(MCF-7) and mouse epithelial cell line (3T3) wenwastigated. The ethyl acetate extracts exhibitetaificant
antiproliferative activity and interestingly possesdrong cytotoxic activity towards breast cand4CFE-7) cells line.

It is also relevant to test the same extracts agaiormal cell line, as it is known that most artlerative agents
do not greatly differentiate between cancer andmabrcell lines, which could lead to systemic cykitdy.
Therefore, in this study the selectivity effectstloé fruit extracts towards normal cell line (mowg®thelial cell;
3T3) were also determined. It was however, obsered Ficus carica fruit extracts had no considerable
antiproliferative and cytotoxic effects on the natraell line (3T3) Even at higher concentratiort® hormal cell
line was considerably viable (Table 3.1).

CONCLUSION

The present result together with previous studiggsst that the dried preservEttus carica L. fruits extracts
could be a candidate as a potential agent forahehe inhibition of estrogen positive receptordstecancer cell
(MCF-7) proliferationin vitro, and might have the same effect on clinical ssudie
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