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ABSTRACT

Cancer is regarded as a complex disease which is non-curable. Traditional medicines have been applied for the
treatment of cancers in the world. Prangospabularia DC. (Apiaceae) is a perennial herb native to mountain slopes
of the central and western Asia countries. Prangos species are widdly used in folk medicine. Anticancer activity of
Prangospabularia extract against HeLa line was studied using cytotoxicity effect. Many antitumor agents, have
been reported to induce apoptotic cell death. This cell death plays a critical role in killing tumor cells in canser
therapy™” . In order to evaluate of cytotoxicity and antioxidant properties of the plant, dried powdered of roots of
P.pabularia were Soxhlet extracted successively with n-hexan, dichloromethane (DCM) and methanol. Viability
and cytotoxicity of Hel.a cell line were measured by MTT assays. The antioxidant potential of the plant extracts was
evaluated by DPPH assay. Additionally characteristic of cell death were using H& E morphological staining. The
DCM extract showed a significant antioxidant effect with RCs value of 0.08 mg/ml and our results showed that
DCM extract displayed a significant cytotoxic activity against HeLa cell line in culture with a 1Csy value of 0.526
mgml™ in 24h with MTT assay. Additionally characteristic of aponecrotic cell death confirmed using H&E
morphological staining. This study reveals biological effects and antitumor activity of Prangospabularia
DC.(Apiaceae) extract against HeLa line.
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INTRODUCTION

Cancer is one of the main causes of death in Urteties and many parts of the world. According teort
dealing with the incidence and mortality of canderghe USA, a total of 1,665,540 new cancer cases585,720
deaths from cancer were projected to occur in 801@ancer is regarded as a complex disease whintnisurable
in most case$” .Breast and cervical cancers are the most commoeecs in women in Iran and worldwi8e
Conventional medicine, surgery, chemotherapy adébtiaerapy are primary approaches for cancer treatbut
they are not always effective.

For many years, traditional medicines (TM) haverbepplied for the treatment of cancers in the woHdrbal
medicines are generally low in cost, plentiful, amdw very little toxicity or side effects in clgdl practice.

GenusPrangos (family Apiaceae), consists of more than 36 speeled are mainly distributed in mediterranean
region and western and central Ad?aangos is herbaceous, perennial plant growing up to Igh laind its roots and
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fruits have medicinal valé. SomePrangos species have been applied in the traditional nieelias carminative,
antiflatulent, antihelmintic, antifungal, and artierial agent$: 7.

Prangos produces a large number of coumarins and seconawtabolic product® . Coumarins and their
derivatives have considerable medicinal functfoffsand antiproliferative effects against malignarit liees® by
inducing apoptosis. Apoptosis is a programmed de#th leading to cell death in response to envieriai or
developmental signals. Outstanding morphologicaratteristics of apoptosis are cytoplasmic blehbicgl
shrinkage, chromatin condensation and nucleosoraghfentatioff” . Many antitumor agents, have been reported
to induce apoptosis cell death and therefore magtical role in killing tumor cells in cancdrerapy” . Currently,
using medicinal plants is regarded as an effecsitrategy for treatment of various cancers. So, gusome
compounds that are derived from plants has beelested in various cancer therapeutic regimens. stady was
undertaken to determine cytotoxic effectgprdngospabularia extracts on HelLa cell lines.

MATERIALSAND METHODS

General experimental procedures
An experimental study was designed to examine tfeeteof prangospabularia extract on cancer cells and were
assigned into experimental and control group

Céll line and culture conditions

HeLa cancer cell line were obtained frdpasteur Institute of Iran . Hel&ICBI:C115) cell lines were grown in
RPMI 1640 medium (Gibco,No. 51800-019). Each 5000fnthe medium was supplemented with 10% ml heat
inactivated fetal calf serum (FC8J , in 25 cnfculture flasks at (32) in a incubator with humidified atmosphere
and 5% CO2. In the following assays, allcells hgédissage number of 3- 5.

Plant material

The roots ofP. pabularia were collected from the MishovDagh Mountains, Eastaijan, Iran, in September
2006. The plant was identified by the DepartmentBajlogy, Faculty of Sciences, University of Mohagin
Ardabili. A voucher specimen(No: 1386-1) has beepasited at the Herbarium of the University. Dripdwdered
roots of P. pabularia(100 g)were Soxhlet extracted successively with n-hexachlaromethane (DCM) and
methanol ** 4

Cytotoxicity assay

HeLa cancer cell line were obtained frétasteur Institute of Iran . Hela (C115) cell line=ye grown in RPMI 1640
medium (Gibco,No. 51800-019). Each 500ml of the iomadwas supplemented with 10% ml heat in activdietal
calf serum (FCS) in deionized water. Thestock smhst of extract were prepared by dissolving the pouamd
indimethylsulfoxide (DMSO)LO0 mL. The final concentration of the compound \(@05,0.10, 0.50, 0.75 and 1mg
mi?.Cells were plated in the appropriate media on 2#-wlates in a 500 ml total volume at a density of
3*10°cells/well The plates were incubated at B7in 5% CO2 fora time period of4, 8,16 and 24h). The
experiments were performed in triplicate to confittme accuracy of the resultsytotoxicity were evaluated by
colorimetric assay using 3-(4,5-dimethylthiazol4p-, 5-diphenyltetrazolium bromide (MTT) (Sigmatca128™®

In MTT assay, the OD576m was determined using a spectrophotometer and @b iBhibitory concectration
(ICsq) was defined as the concentration that reducedllserbance of the untreated wells by 50%,and ittlity
percentage was evaluated as OD treatment/ODc8fitrol

Antioxidant assay

Serial dilutions were carried out with the stockusions (1 mg mf) of 8-geranyloxypsoralen to obtain
concentrations 0.5, 0.25, 0.125, 0.0625, 0.03130abt66 mg mt. Diluted solutions (5 ml each) were mixed with 5
mL of 2,2-diphenyl-1-picryl hydrazyl (DPPH, Sigmafid allowed to stand for 3 min for any reactiortour. The
UV absorbance was recorded at 517 nm. The samedguoe was followed for the positive control Trol@
hydroxy-2,5,7,8-tetramethyl chroman-2-carboxyligdacSigma-Aldrich, UK). The experiment was perfodnia
duplicate and the average absorption was notedddn concentration. The RC50 value, which is theentration
of the test material that reduces 50% of the faelical concentration, was calculated as milligrammpillilitre®”

Morphological staining
To observe the morphological changes of the celiseerted phase contrast microscope was useds @ete
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inoculated at 3x10cell/well in 24 wellmicroplates and treated men&d manner. Other culture wells were treated
by Actinomycin D (5@M) and H202(100uM) as positive control of apoptosis and necrosespectively, as
negative control some culture wells were preparitdont any treatmefi). After being cultured for 16h,the culture
media removed and cells fixed and stained by thedstrd hematoxylin-eosin method. The prepared ssmpére
photographed at x 100.

Statistical analysis
One-way analysis of variance (ANOVA) , Duncan &vificoxan test were used for data analysis. Allrdsults are
expressed as the mean + SEM, and p-values beldw@e considered statistically significant.

RESULTS

Antioxidant activity

In this study antioxidant assay showed that thaldiomethane extract &f. pabularia roots significantly exhibited
antioxidant activity. The DPPH assay indicated th@M extract ofP. pabularia roots displayed high free radical
scavenging activity with a RG value of 0.17 mgnil .The n-hexane and Methanol extracts exhibited stode
antioxidant properties with a Bgvalue of 1.38 and 0.17 mg t(Tablel).

Table 1: Reduction of DPPH by different extracts

Extracts | RCs value mg mf
DCM 0.08
Metanol 0.17
n-hexane 1.38

Cytotoxic evaluation

The cytotoxic effect of DCM extract was evaluatsihg MTT assay” .RC50 extract showed that DCM extract the
highest antioxidant effect with R§£0.08 mg mit. Cytotoxic studiedor a time period o#, 8,16 and 24h assayed,
DCM extract ofP. pabularia displayed cytotoxic effect in a dose dependentmaanthat the highest concentration
in 1 mg mi', the plant extract inhibited the growth of HeLancer cell line and this effect by reducing the
concentrations of the extract (0.05, 0.1, 0.5, 0Z5ng ml") are decreased, A concentration of 1 mg" rim
treatment times of 4, 8, 16, 24 hours cells had ,538%6, 21%, 20% the ability to viability Which isost obvious in
the period of 16 hours. kg for 4h treatments is 1.64 mg Mlifor the treatment of 8h is 0.66 mgl for the
treatment of 8his 0.63 mg thénd for the treatment of 24his 0.52 mg'mA 100% cytotoxicity was found when the
extract concentrations were increased to above/mnlffgigure 1).

P e e e
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0 0.05 0.1 0.5 0.75 1

@ 4h 100 90.96102151 |79.13306452 | 70.02688172 |66.66666667 [57.15725806
m8h 100 90.98532495 (72.95597484 |51.57232704 |43.81551363 |36.05870021
@ 16h 100 95.03968254 81.34920635 |44.84126984 22.61904762
& 24h 100 98.22485207 [82.05128205 |64.49704142 |42.20907298

Fig.1: Cytotoxicity effect of P.pabularia on Hela cell line in dose-dependent and time
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Morphological staining

Morphological study of cell shape changes was peréd by direct microscopy, hematoxylin and eosiingtg,
Using an inverted phase-contrast microscope (40@Xj)as found that the untreated cells exhibitechwal shapes,
with clear outline. Although the growth of the DCa#tract-treated cells was obviously inhibited. Téract-
treated cells were round, proliferation was intd@tiand slowed (Figure 2).

To examine morphological changes, the treated aedire stained with haematoxylin and eosin. Theeshat
control cells was normal and the nuclei were rodnmmmogeneous and dark blue, while the cells treatdd0.5 and
1mgmi* after 24 h exhibited typical characteristic of aporosi€”, such as nuclear condensation was stained dark
blue, as shown in positive control of apoptotidsc@Figure 3)

Fig.3.b

Fig.3:Fig.3.a: control , Fig.2.b: positive controal of necrosis, Fig.3.c: positive control(H& E,100 X)
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Fig.3.f
Fig.3.d: Treated with 0.5 mgmlI™DCM extract, Fig.3.e: Treated with 0.75 mg mI"DCM extract, Fig.3.f: Treated with Img mI*DCM
extract (H& E, 100 X)

DISCUSSION

Natural extracts offer a vast variety of phytochests with diverse biological functions. These plejimicals play
a significant role in plant physiology includingtexxidants and cytotoxic effect involving differeog¢llular systems
@D Among their various biological properties, thetigmliferative effects and antitumor activities ieabeen
extensively studie@? . It seems likely that rational strategies to matife programmed cell death will produce
new therapies that are less toxic than currentrivesat regimerf&® . In the current study, the following alcoholic
extracts were extracted. Among the extracts, DChvad the highest antioxidant effect and cytotoffeas with
inhibitory potencyagainst the growth of human Hetell lines. Our results show that the DCM-extra€tFo
pabularia has significant antiproliferative and cytotoxicexffs on HelLa cell line. The concentration of 1mgdfnl
the extract showed 20% by MTT test. The presemnlirigs corroborate the findings reported by Faroogl.e who
evaluated chemical constituents and cytotoxicifieaffrom Prangos pabularia on human cancer cell lines[lung
(A549 and NCI-H322), epidermoid carcinoma (A431glamoma (A375), prostate (PC-3) and colon(HCT-116)
Direct microscopic study of the treated cell cidsishowed changes in cell shape,discontinuityllrcet adhesion
and slowing down of the growth rate in a dose ddpahmanner. Detail studies using hematoxylin-easming
showed . Rupture of the cellular membrane is on®fcrucial criteria used to distinguish necrdsisn apoptosis
@ Thus, it means that the cell membrane was disrugmeithe cells died by necrosis at higher concgons of the
extract.The study results showed staining cellsewteeated with 1 mg rll concentrations are aponecrotic |,
chromatin compaction in these cases isd8w It seems cell death may be initiated by aplicet and the end-
stage controlled activation of caspase and necoasishe seen as an end in a concentration of 1mMghus, these
findings confirmed that the DCM extract d®. pabularia induces aponecrosis In higher concentrations.
Identification and isolation of natural chemicalkeats from this extract and evaluation of their @tale effects on
cancerous cell lines isin progress.

CONCLUSION

In conclusion, it was approved that the extradD@M produced by th®. pabularia roots possesses a considerable
cytotoxic potential on carcinoma Hela cell line.cacdingly, the extract could be regarded as ampeoitierative
and cytotoxic agent might be used for the controingh of cell line.
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