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Apoptotic effect of Capparis Spinosa extract on breast cancer cell line (MCF-7)
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ABSTRACT

In recent years, the incidence of breast cancerthedassociated mortality have increased throughioeitworld. In
general, chemotherapy, surgery, and radiotherapg #re common methods of cancer treatment. It shbald
mentioned that chemical drugs, other than cancdlscalso effect on healthy cells, their benefidiattors (i.e.,
enzymes and substrates related to DNA replicati@r.this reason, researchers have so far attempeientify
new natural/synthetic compounds with anti-canceaarahteristics. In the present survey, the effedhefextract of
Capparis spinosa on the breast cancer cell line MCWas evaluated. In order to select an appropridwse and
determine the cytotoxicity of theC. spinosa compouhe MTT test was employed. On the other hardihi®
evaluation of the effect of this compound on tlagin expression and the mRNA of Bcl-2 and Baxienesblotting
and real-time PCR were applied, respectively. TWeduation of C. spinosa cytotoxicity showed tha tompound
has IC50, equivalent to 70 milligram/milliliter. laddition, it was stated that while the expressiate of protein
and the mRNA of the Bax gene was significantlyem®ed, the expression rate of protein and the mBNBcl2
gene was not altered. In general, the results alat@ifrom this survey demonstrated the effectivenfess herbal
complement against breast cancer. With regard tortaturalness of this product as well as the lowt@nd the
easy availability, using this compound in the digta&gimencan assist in the treatment of breastean
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INTRODUCTION

Breast cancer (BC), the most frequent cancer irafes) is a critical public health issue, with ttstirmated new
cases of 1,500,000 all around the world and thecistgd deaths of approximately 500,000 [1]. Theicil

treatments for BC are surgery and chemotherapthitncontext, it should be indicated that the chva@peutic
agents impact on both normal and tumor cells andida some negative side-effects (e.g., digestioblems,
nausea, leukopenia, hair loss, and developmenutifdrug resistance)[2, 3].
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Today, the attraction for natural products is gmyvand in the light of long-term and safe cancevention,
present strategies have mainly accentuated thieatitin of food and edible medicinal herbs, aspheducts that
may be able to efficiently manage cancers [4-6]s Tiould be evident by the fact that approximaf@$s of new
anticancer compounds are either natural produatsitural product-derived compounds[7-9]. Therefesgy much
focus have been given to the natural substancédsmiitimal or no toxicity in individuals and with éhability to
reduce proliferation and stimulate apoptosis ircearells [10].

Apoptosis is a very organized and tightly synctheedi biological process that performs a criticalction in
checking the number of non-pathological cellulanditons[11]. Apoptosis is generally controlled ag intrinsic
process related to the activation of genes likeBalhich is an anti-apoptotic protein member af Bcl-2 gene
family that participates in programmed cell dedtB,[13]. Reduced apoptosis is important in canesekbpment
and a significant barrier to successful therapy].[Bpoptosis is, actually, the desired mode of ckdhth in the
therapy and management of cancers, due to the gmoged nature and fewer sequelae. Recently, apsptasi
received close attention as a potential mechanish rhight be focused via the activation of oxidatstress in
cancer cells [15, 16].

Capparis spinosé. of the Hill masaikai genus in the Capparaceaesis lahown as capers. It has been reported that
the fructification ofC. spinos# rich in amino acids, trace elements, polysaddkar and proteins, which are of
high nutritional and healthy value. As an ethnicdiome, C. spinosal. has been widely used for rheumatoid
arthritis, scapulohumeral periarthritis, dermatit®d other diseases (such as malaria and carbirld8]. In
recent years, many new natural products/compouads been discovered with the further researchetitimestic
chemical market, which have gained great interetft@majority of medical researchers. Accordingtoumber of
reports,C. spinosehas many pharmacological effects such as antibialgtanti-inflammatory, anti-liver-toxic, anti-
oxidation, lowering blood glucose and lipids, amdan [19-21]. The purpose of the current invesiggatvas to
determine the effect of the. spinosaextract on apoptosis, Bax, and Bcl-2 gene exprassi the breast cancer cell
line (MCF-7).

MARTIAL AND METHOD

Cell lines

The MCF-7 cell line was purchased from Pasteurtirist Tehran, Iran. The cells were cultured in RAG40
medium (PAA, Austria) supplemented with 10% fetalime serum and 1% antibiotics (penicillin/ strapyein) in
a humidified atmosphere containing 5%C0O2 and 95%aaB7°C.

Plant extract

Young whole plants were collected from Ahvaz Proeinlran in May 2015. The plant was botanicallyniifeed
and authenticated by local Plant Biotechnologistp&tment of Natural Resources, khuzestan, Ira@.pldnts were
dried at ambient temperature (30-40°c) for 25-3@& daen plants were into fine powder. The dried pawdered
plants (100 g) were extracted with ethanol 90%tkfough soxhlet apparatus. The crude extracts filegeed and
concentrated under reduced pressure at approxymEieC.

MTT assay

The viability of the cells was assessed by MTT &dimethylthiazol-2-yl)-2-5-diphenyltetrazolium dmide)
assay, which is based on the reduction of MTT g ithitochondrialdehydrogenase of intact cells tougple
formazan product Yellow MTT is reduced to purplenfi@azan in the mitochondria of living cells. Thigloetion
takes place only when mitochondrialreductase engyare active and, therefore, the conversion cadifeetly
related to the number of viable (living) cells.[22]

Cells were seeded into 96-well culture plates asilies of 3 x 10cells per well. After 24 hours, they were treated
with the concentrations (12.5, 25, 50, 100 and @2@0ml) of Capparisspinosa. for 24, 48 and 72 hours. After the
treatment, 10 ml of MTT solution (5 mg/mL) was adde each well of 96-well plates and incubated¥drours at
37.6C. After incubation, the purple MTT-formazarystals were dissolved by adding 100 ml of 0.04N HICI
isopropanol. The absorbance of the samples wasumeshsvith an ELISA reader (OD570nm). MTT reductisn
used to estimate cell proliferation at the enchefassay.

Real time polymerase chain reaction

The expression level dfax and bcl2a widely established apoptotic-related gene, avedyzed using real time PCR
assay. MCF-7 cells were treated withid€Concentration of extract (70 mg/mL) during 6 ai2dhlperiods.
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Total cellular RNA was extracted from the treated antreated cells using the TriPure Isolation ReagRoche,
USA) based on the manufacturer’s instructions. RiNAntification was performed by spectrophotometidICO

2100, USA) using routine procedures. The extraRié was immediately used in RT-PCR to generaté-§tsand
cDNA (cDNA Synthesis Kit, Thermo Scientific, USA).

Real time PCR was carried out to quantify the amh@firmRNA in the treated and untreated cancer cAllBCR

reaction mixture of 5L containing 5uL of ddH,O, 25uL of Tag Man, Universal Master Mix, pL of forward

primer, 5puL of reverse primer, JuL of labeled probe (FAM/MGB and or JOE/TAMRA), 1 paf reverse
transcriptase, 2 puL of random hexamer and 2 pluofipd RNA were used. Two pairs of primers werpasately
applied: one pair to amplifipcl2 and baxgenes, the other for the endogenous control geaetin. Primers and
probes were selected according to previous stusllyd@d purchased from metabion incorporation (Table

Gene Forward primer (5'-3") Reverse primer (5'-3") Size (bp)
GAPDH | GAAGGTGAAGGTCGGAGTC | GAAGATGGTGATGGGATTTC 226

Bax CGAGAGGTCTTTTTCCGAGTG| GTGGGCGTCCCAAAGTAGG 242

Bcl-2 CGGTGGGGTCATGTGTGTG | CGGTTCAGGTACTCAGTCATCC 90

Western blotting analysis

MCEF-7 cells were treated with 45.7 mg/mL @&pparisspinosd. extract for 48 h. The cells were harvested and
rinsed with ice-cold PBS. The cell pellet was regungled in a lysis buffer containing 50 mM Tris-HBH 7.4),
150 mM NacCl, 1% triton-X100, 1 mM EDTA, 0.2% SDSpIprotease inhibitor cocktail, 1% phosphatase itdib
cocktail and 1 mM phenylmethylsulfonyl fluoride aledt on ice for 30 min. After centrifugation atd@® rpm for

20 min at 4 °C, the cell lysate was collected armtgin concentration was determined according ¢éoBhadford
method [24].

RESULTS

Resulted IC50 for Cpparis Spinosa extract thathidithe growth of MCF-7 comparing with control gpo(nhot
treatment) was equivalent to 70 mg/mL (figure 1).
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Real time PCR
The cells exposed to 0.5% methanol demonstratefis@nt differences®< 0.05) in fold changes when compared
to the untreated controls fBAX (P< 0.05) but not foBCL-2 (P< 0.05). In the 0.5% methanol exposed c&8kX
was significantly Up-regulated (fig 2).
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Western blot

Bcl-2 and Bax protein levels in untreated and #@dtiCF-7 cells were studied using western blot negke to
examine the involvement of Bcl-2 family proteinsGn spinosal. mediated apoptosis. As showed in the Figure 3,
Capparisspinosd dramatically increased the expression of Baw-{gpoptotic) protein in a time dependent manner
while there is no change in the expression of Bu2ti-apoptotic) protein. This result agrees whk Real time
PCR results
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DISCUSSION

Breast cancer is the most common malignancy amangen throughout the world, responsible for 33%obélt
female cancers and 20% of the mortalities causezhhger [25]. The incidence of this malignancy ipstncountries
(including Iran) is rapidly increasing. Among ttredated reasons for the increasing gradient of gainc&ence, the
environmental factors, such as air pollution, strdéie style, and dietary regimen can be mentioi2éq 27]. On the
other hand, despite using different therapeutic@gghes (such as surgery, chemotherapy, and radipt), the
mortality rate of cancer is still high. Furthermottee damaging effect of chemotherapy and radiagheon normal
cleaving cells is also among the other disadvastagéated to this therapeutic process [28]. Heaceording to the
aforementioned notes, the tendency and attentioiliping natural products and nutritional suppkarts with anti-
cancer characteristics have increased during gasty

Apoptosis is a highly regulated process, with apadntant role in maintaining the homeostasis of oelfular
organisms [29]. It should be denoted that apoptiesi®ntrolled via many extra and intracellulartfas.Amongthe
intracellular factors, the balance between Bcl{ofdosis inhibitor) and Bax (proapoptotic proteis)the most
important determinant of cell survivalin responsetitie extracellular stimulator. Bax acts as a kegtgin in
apoptosis, induced by different factors in theiigic apoptosis pathway. This protein, while intireg with the
mitochondrial membrane proteins, increases mitodhiah permeabilitytransition, releases cytochromefr@m
mitochondria, and activates caspases and apop@sithe other hand, Bcl-2 has an anti-apoptoticiémice against
different apoptosis stimulators via preventing tblease of cytochrome C from mitochondria [30]. #as reason,in
order to evaluate the effect of tli& spinosaextract on inducing apoptosis in the MCF-7 celeli YYY was
calculated. The results showed that thespinosaextract significantly increases the expressiothefmRNA gene
of Bax, whereas has no effect on the expressian ahtBcl-2. Furthermore, the expression rate of Peaotein
reflected a significant increase, according tortsult of the mRNA expression, while no alteratiothe amount of
the Bcl-2 protein was observed.

Capparis spinosabecause of possessing a variety of chemical cangm (includingp-sitosterylglucoside-60-
octadecanoate, 3-methyl-2-butenyl-glucoside, ismrfiane-3-O-rutinoside, 1-tetradecanol, p-
hydroxybenzaldehyde, 6,10,14-trimethyl-2-pentadenan ursolic acid, glycerol monotetracostanoatepdmaric
acid, nicotinamide, methyl hexadecanodesitosterol, n-butanolp-sitosterylglucoside, cadabicine, octadecanoic
acid, rutin, and stachydrine), has various phartegéral characteristics and is widely utilized hettreatment of
different diseases [17, 31].

Various studies have assessed the effect o€th&pinosaextract and its chemical compounds on differemicea

cell lines. Al-Asady et al. (2012) stated that thdract of Capparis spinosan Hep-2 and HelLa tumor cell lines
decreases the growth and proliferation of theddinek [32].
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Yu et al. (2011) showed for the first time thatutdnol (one of the compounds G&pparis spinosg decreases the
growth of the cancer cell lines of SGC-7901 anduged apoptosis in them [33]. Some studies presehtddn-
butanol induces apoptosis in different cancer ledls through activating cytochrome C and caspaseatie[34].
Recently, Ji and Yu (2015) portrayed in their stuctynducted by PCR and western blotting, that mtaitinduces
apoptosis by decreasing and inhibiting the expoessate of Bcl-2 and increasing the expressiorhefBax gene
[34]. It is worth signifying that these findingseazonsistent with the results of the present study.

CONCLUSION

The results of this study exhibited that tGapparis spinosaextract and the other various compounds possess
apoptotic properties and are greatly beneficiahimbiting the growth of cancer cells. In this regdjathe naturalness,
low cost, and easy availability of this compouné among the significant advantages. However, fdetiled
assessment of this compound, a future study ofdinstitutive parts of this compound using in-vivadses can be
highly helpful in evaluating the effectiveness histcompound.
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