Available online at www.derpharmachemica.com

)
= ea\’.o@i:|

\ Scholars Research Library

Scholars Research

Der Pharma Chemica, 2015, 7(8):112-117
(http://derpharmachemica.com/archive.html)

«+Dej

v

ISSN 0975-413X
CODEN (USA): PCHHAX

Phytochemical analysis andn vitro anticancer effect of aqueous extract of
Abrus precatorius Linn

M. Lébri %%, M. Tilaoui®’, C. Bahf, H. Achibat', S. AkhrameZ, Y. B. N. Fofi€, G.
Gnahoué, S. M.Lagow®, G. N. Zirihi®, A. Coulibaly®, A. Zyad?, A. Hafid*and M. Khouili *

L aboratoire de Chimie Organique & Analytique, Unisigé Sultan Moulay Slimane, Faculté des Scientes e
Techniques, Béni-Mellal, Morocco
?Laboratory of Biological Engineering, Natural Substes, Cellular and Molecular Immunopharmacology,
Immunobiology of Cancer Cells Cluster, Faculty ofeGce and Technology, Beni-Mellal, Sultan Moulbm&ne
University, Morocco
Biochemical Pharmacodynamy Laboratory, Bioscieridegartment, Felix Houphouet-Boigny, University, diai
22, Ivory Coast
“Laboratory of Pharmacognosy, Botany and Cryptogafiarmaceutical and Biological Sciences Department
Félix Houphouét, Boigny University, Abidjan 22 lyd@@oast
®Laboratory of Botany Phytotherapy, Natural ScieBapartment, Nangui Abrogoua University, Abidjan B@yy
Coast
®Laboratory of Botany, Biosciences Department, Félibuphouét Boigny University, Abidjan 22 Ilvory Cobas

ABSTRACT

This paper aims to evaluate the in vitro anticanaetivity of aqueous extract of Abrus precatorigaves on the
murin mastocytoma cancer cell line (P815), and phgtochemical analysis of the extract as well. Rogieous
extract (ETA), was obtained by traditional methahpted to laboratory conditions and the phytochammémalysis

was basedon differential staining and precipitation react®nn vitro anticancer effect was evaluated by the

cellular cytotoxicity against the murin mastocytoo®ll line (P815). Cellular cytotoxicity was deteémed by the
MTT assay. Phytochemical screening of aqueous exslaowed several chemical groups: alkaloids, ffeoids
(flavones), tannins, coumarins, sterol, triterpad®isaponins and reducing compounds. The in vitricancer
effect, showed a dose dependant cytotoxic effeatas observed, that the maximum activity of theaekat the
highest concentration tested (200ug/mL) was 50%5tFurther on lower doses of 3.12; 6.25; 12.15;&hd 50
png/mL percent growth inhibition observed by theaottwas between 43 and 47 %, the IC50 value ofttieact
(200ug/mL. Our results suggest that aqueous extrbiét precatorius leaves contains several chengealips and
possess a weak in vitro anticancer effect agai@dtStumor cell line.

Keywords: Abrus precatoriusphytochemical analysis) vitro anti-cancer activity, P815 cancer cell line.

INTRODUCTION

The World Health Organization (WHO) has classifieeincer among non-communicable diseases, which
responsible for 63% of deaths worldwidd. The World Bank income groups estimated that tlogdence of 12.7
million new cancer cases in 20 will rise to 21.4 million by 2030, and low or milddincome countries will be

are

the most affected with nearly two thirds of all can diagnose$3]. West Africa is composed of mostly poor

countries where cancer is an emergent diseas®0®, 2nen in the African Region had more than doobkhe rate
of liver cancer while women in this region had thighest incidence of cancer of the cervix uteri ldwrde [4].
According to WHO estimates, 80% of the rural popata of this region has almost exclusively useslitranal
medicine for its needs of primary health cfg This massive use of traditional medicine, comgdos®inly of
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medicinal plants, is related to cultural and ecoitomasons. This is why WHO encourages countrighisfregion
to promote and integrate traditional medical pragiin their health systej®, 7].

Abrus precatoriud.inn (Fabaceagis known mainly for its medicinal properties tore various diseases. The roots,
leaves and seeds of this plant are used for diffenedicinal purpose.

The plant have been reported for neuromuscularctstfeneuro-protective, abortifacient, antiepileptmti-viral,
antimalarial, antifertility, nephroprotective, immastimulatory properties, antiinflammatory activitand
antidiabetic effect.

The plant is considered as a valuable source ajuennatural products for development of medicingsirest
various diseases and also for the developmentdosinial product$8]. The ethnomedicinal study carried out in the
department of Agboville (Southern Ivory Coast), wkd that Abbey and Krobou use the leavesAbfus
precatorius to treat gyneco-obstetric disorders and to makaeeeachildbirth [9, 10] In this countryAbrus
precatoriusis not know as anticancer potential plant. Howeseveral studies revealed that extractsAbfus
precatoriuspossess potential antitumor and anticancer effédts12] This present study, was carried out to study
the phytochemical analysis of total aqueous extedcAbrus precatoriuseaves and to evaluate their potential
anticancer effect, against the murin mastocytonrmgeacell line (P815)

MATERIALS AND METHODS

2.1Plant collection

The leaves ofAbrus precatoriusvere collected in an urban area of Abidjan (SautHeory Coast) in month of
October 2014. The plant had already been identdiethe National Centre Floral of Abidjan (lvory &) on the
issue:Abrus precatoriugFabaceae): Aboudé-Mandéké (lvory Coast), 23 MEBOIN'Guessan Koffi 16H.0, 13]

2.1.1 Preparation of extracts
The decoction is the method recommended in traditionedicine [14]. In our case this decoction m=li from
already powder dried leaves in the laboratory cimli

100 g of powder of leaves were introduced intwigle-neckround-bottom of 250 mL, 100 ml of distilled water
were added. A round-bottom was topped with a coodemnected to a faucet opened by pipe. The routid#as

put down into a warm balloon (ELECTROMANTLE) maiimted in a constant temperature of heating during on
hour. After cooling, the mixture is filtered witlotton wool three times and the obtained filtrates waoved in the
stove (SELECTA) at 55°C during 24 h. The extractsvaaied and the aqueous extract (ETA) was obtained.
Extraction was repeated several times to obtauffecient quantity.

Various extracts of the leaf were prepared for mmarative phytochemical analysis. These variousaetd were
obtained using different solvents polarities (etiiaacetate diethyl and hexane) according to théifieal Zirihi
method[15].

25 g of powder of leaves was subject to maceratimater magnetic agitation for 48 hours in 1250 mletbfanol.
Ethanolic mixture was filtered once on cotton waold then filtered on filter papewkatman. The filtrate was
concentrated using a rotary evaporator at 65 °CIQ@EPH WB 2000). The concentrate was totally driedhe
steam room at 55°C (SELECTA) during 24 hours. Tihenethanolic extract was obtained (EEAP).

To obtain acetic extract (EAAP), 25 g of powdededHves was subject to maceration under magnetiatangi for
48 hours in 1250 mL of acetate diethyl. Acetatictonie was filtered twice with cotton wool. The fite is left
evaporate in the room temperature during 24 hotdsdsied totally in the steam room at 55 °C dur2dghours. To
obtain hexanic extract, 25 g of powder of leaves macerated under magnetic agitation for 48 haut250 mL of
hexanic mixture. After that the extract was filgérievice with cotton wool. The filtrate is left evaqate in the
laboratory temperature during 24 hours and drigallyoin the stove at 55 °C during 24 hours.

2.1.2 Phytochemical analysis

Phytochemical analysis of aqueous extractAofprecatoriusleaves was conducted on the basis of differential
staining reactions and precipitation using the meéthy Houghton and Ramdh6]. The different reactions about
active compounds are summarized in Table 1.
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Table 1. Phytochemical analysis

Classes of active substances Specific reagents taats Reactions
Alkaloids Dragendorff. (tetraiodo-bismuthale degsstium orange color with precipitate
. | Tanins reaction of Stiasny (FeLl blue-dark green or black
Polyphenolic compound - —= -
Flavonoids| Cyanidine reaction orange color, red or purple
Quinonic compounds Coumarins  Borntrager reactiol - intense fluorescence

Positive test if Ml >100

Saponins Determination of the Foam Index (MI) Intense foam
Sterol and triterpenoids Libermann-Burchard (AnligeliAcetiqgue-HSQ,) | violet-blue or green
Reducing compounds Fehling's reaction brick-redipi@ate

2.2.1n vitro anticancer effect of aqueous extract oA. precatorius
In vitro anticancer effect of aqueous extractofprecatoriudeaves was conducted in the Laboratory of biolalgic
engineering, Faculty of Sciences and TechniquedtatsMoulay Slimane University of Beni-Mellal (Macco).

2.2.1 Tumor cell line and culture

The mastocytoma tumor cell line, were grown in RP64I0 (Sigama-Aldrich) supplemented with 10% heat-
inactivated Fetal Bovine Serum (FBS) (Sigama-Aldyjcd % penicillin-streptomycin, and 0.2% sodiumaskonate
(Sigama-Aldrich), under a fully humidified atmospa®f 95% air and 5% Cfat 37 °C.

2.2.2 Cytotoxicity assay

Cellular cytotoxicity was determined by the MTT wvetion assay. This Colorimetric assay is basedhercapacity
of mitochondria succinate dehydrogenase enzymdisiimg cells to reduce the yellow water soluble stuate 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoliutoromide (MTT) into an insoluble, colored formazaroguct
which is measured spectrophotometricallyr]. Growing concentrations of the tested extract usiiced in
Dimethyl sulfoxide (DMSO): 3,12; 6,25; 12,5; 25;;3M0 and 200 ug/mL) were applied to the wells &6awell
plate containing the confluent cell monolayer®(&6lls per well) in duplicate. Methotrexate as pesicontrol drug
was added in the same concentrations and conditiftsr 48 h of incubation, 20 pL of the MTT soluti [5
mg/mL in Phosphate buffered saline (PBS)] was addéer incubation in the same conditions for 4tte plates
were treated with a mixture of HCI / Isopropanof:@ to dissolve the blue intracellular formazaodarct. One
hour later, the plates were read on a MicroELIS&de¥ using two wavelengths (540 and 630 nm). DM@ used
as negative control. The median inhibitory concaian (1G,) was calculated as the concentration of the sample
that leads to 50% of cell lysis comparatively te ttegative (positive) control.

The relative inhibition of cell proliferation waslculated by the formula:
% inhibition =100 x (1- A/ Ag),

where A0 and A, are the absorbencies of negativetral and ETA extract or methotrexate treated scell
respectively.

2.3 Statistical Analysis
Data are reported as meansxSEM of 3 experimentssttal differences were assessed by analysisasfdard
deviation using the Student'sest , with the level of significance set at p<0.0

RESULTS

3.1 Phytochimical analysis

The qualitative phytochemical study revealed thesence of several chemical groups: alkaloids, tenffiavonoids
(flavones), saponines, quinones (coumarins), sertiterpénes and reducing compounds. This qtigkta
phytochemical study shows that all the chemicalgsoidentified at level of the leaves Albrus precatoriudind
themselves in the traditional preparation (decogtidable 2.

3.1In vitro anticancer effect

The In vitro anticancer activity of the ETA extract was evadahat 3.12; 6.25; 12.15; 25; 50; 100 and 200 pg/mL
against P815 tumor cell. The result is summarirnefigure 1. It is shown in this figure that the gtb inhibition is
dose dependent (Figurel). It was also observetitithanaximum activity of the extract at the highemncentration
tested (200pug/mL) was 50% (£1.5) of lysis. Furtler lower doses of 3.12; 6.25; 12.15; 25 and 50nlLgdercent
growth inhibition observed by the extract was betwd3.35 and 47.50 % (table 3). Theg€alue of the extract
(200ug/mL) (Table 3), is more higher compared with Methotrexate (Table 4) used as positive contifukh
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exhibits and IC50 value of 2.5ug/mL (Figure 2). 3dealues of lysis percentage demonstrate thabaguextract
of Abrus precatoriugeaves have a weak effect on P815 cancer cell line

Table 2. Chemical groups in various extracts afbrus precatorius leaves

Chemical groups Extracts
ETA | EEAP | EAAP | EHAP
Alkaloids +4++ 4+ _ _
Polyphenolic compounds Tannins o - i -
Flavonoids (flavons)| +++ - +++ B
Quinones compounds Coumarins +++ - - R
Saponins +++ - _ _
sterols and triterpenoids +++ + + +++
reducing compounds +++ - - -

+: presence#++: Intense presence—: absence

Table 3. Percentage of lysis of cancer cell line@arding to the concentration of (ETA)

%%T?S;ﬁgn % of Cell Lysis
200 50+£15
100 47.98 +£3.5
50 47.05 + 3.6
25 46.13 £ 3.7
12.5 45.20 + 3.8
6.25 4428 +3.9
3.12 43.35+4
60
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Figure 1: in vitro anticancer effect of agueous extract oA. precatorius leaves on P815 cancer cell line
Dose - response curve of aqueous extractAf precatorius leaves on P815 cancer cell line

Table 4. Percentage of lysis of cancer cell line@arding to the concentration of methotrexate

Concentration .
Methotrexate (ug/mL) % of Cell Lysis
65 80.84 £3.5
32.5 74.00 +3
16.25 67.17 £4.33
8.12 60.33+5
4 53.49 £4,70
2 46.65 +4.50
1 39.81 +5.75
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Figure 2:in vitro anticancer effect of methotrexate on P815 cancene
Dose-response curve of methotrexate on P815 cancetl line

DISCUSSION

The qualitative phytochemical study revealed thesence of several chemical groups: alkaloids, tenfiavonoids
(flavones), saponins, coumarins, sterols, triteop#s) and reducing compounds. This qualitative ptlyeonical
analysis showed that all identified chemical comqmbin Abrus precatoriuseaves was found in leaves decoction in
the traditional preparation.

From a qualitative point of view, the extractionthed used in traditional folk medicine is effectis@mpared to the
other studied methods of extraction (Ethanolic, tAtie and Hexanic). The abundance of active priesiponfers to
the plant the remarkable pharmacological properidsat could justify its multiple therapeutic indt@ons. Our
results are in accordance with the results of Kongial.[18] that showed thadll the chemical groups identified in
Mitragyna inermideaves finds itself in the traditional preparat{decoction of leaves).

Hence, this study evaluates the poteritialitro anticancer activity of aqueous extract of lea&bsus precatorius
against murin mastocytoma cells (P815). In thiglgtlaqueous extract was evaluated as promisitigaaaer
solution using MTT assays. The concentration ofeagg extract of\. precatoriusleaves leading to 50% lysis is
200 pg/mL. Our results are in accordance with #wilts of Mohammed Shafi Sofi et[aB], that found aqueous
extractsof Abrus precatoriudeaf exhibitsanticancer activity against human breast cancéldicel MDAMB-231,
with IC50 = 98 pg/mL. Sivakumar et §R0] the in vitro cytotoxicity of methanol insolubleafition of crude red
forms of Abrus precatoriusagainst A-549 cancer cell lines showed an IC50evalu175, 100 mg/mL. The lowest
cytotoxic activity of water extract was also deBed by Mir Z Gul et al[21], which demonstrate nsignificant
cytotoxic activity against four cancer cell ling80{o-205, Y79, HepG2 and SupT1), whereas ethyladeetxtract
and ethanol extract demonstrated significantly atiffe antiproliferative activities in a concentmati dependent
manner, with an 1§ value of 18.91 and 26.74g/mL against Colo-205 and Y79 cells respectivelgede results
clearly demonstrate that the cytotoxic activityestracts fromAbrus precatoriusiepends not only on the nature of
the extract and its chemical composition but alsotlee target tumor cells. In fact, the molecularchamisms
involved in the cytotoxic activity can be differefnbm cell type to another. These are in accordamitle those of
Tilaoui et al.,[22]. and Jaafari et al23].

Previous studies on different panels of cancer lagdls, described that wide bioactive phytocompauislated
from A. precatoriugncluding tannins, alkaloids, steroids, saponiegpenoids, and flavonoids demonstrated marked
inhibitory effects and have properties to inducempsis on various types of cancé24-26] The water extract of
Abrus precatoriupossessed an abundance of phenolics amountirg48 thg GAE/g DW gallic acid equivalents.
The sensitivities of cancer cells to cell deattphgnolics compounds are reported by several st{gife31].
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CONCLUSION

This present study confirmed that aqueous extrdch.oprecatoriusleaves could be potentially useful for the
development of therapeutic agents against canamreker, further studies should be done to evaltradn vitro
anticancer activity against a panel of cancerloeds. Furthermore, the study, timevivo anticancer activity and the
molecular mechanisms involved in such activity aeeded to facilitate integration ébrus precatoriusas an
anticancer herbal medicine.
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