Available online at www.pelagiaresear chlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2015, 6(11):8-13

Der Pharmacia Sinica

Library | SSN: 0976-8688
CODEN (USA): PSHIBD

Pharmaceutical efficacy of sapanin extracted from artemisia pallenswalls
with referenceto MCF-7 cédll line

G. Renuga

School of Biological Sciences, Madurai Kamaraj Umgity, Madurai, Tamil Nadu, India

ABSTRACT

The use of plants in treatment of various infetjodisease against pathogens in increasing inteséstolvent
extracts from Artemisia pallens used in folk mediciPhytochemical screening of the leaf extracAémisia
pallens showed the presence of alkaloid, phergligosides, saponin, steroids and triterpenes. &fiect of
saponin were analyzed and it was observed possgisesti pharmaceutical potential as antimicrobial and
anticancer activity. Artemisia pallens extracts magy used to treat disease caused by these orgarssois as
pathogenic (Bacillus lentus, Bacillus subtilis, Bedchia coli, klebsicella pneumonia, Salmonellagigphi and
fungal strains like Aspergillus niger, Aspergillparasiticus and Monascus purpureus has been conyntested
against extract of Artemisia pallens. The resulisvged that the selected organisms were suscepttiee plant
extracts at concentrations of 100 pg with diametmmne of inhibition when compared with standard laintic disc.
The extract significantly inhibited breast cancetl dVCF-7 in vitro condition the plant extract hagen shown to
exhibit inhibition of cell growth well known forsitanticancer properties. Studies with crude esttdcArtemisia
pallens saponin might revealed interesting reshiis should be considered rather preliminary. Howeltes also
possible that component of the crude extract eldrateract synergistically and thus induce effegltserved for
pure saponins. Artemisia pallens have been a vdduaburce of natural products for maintaining hunfaealth.
The use of plant compounds for pharmaceutical psepchas gradually increased and its properties Ehbe
investigated to safety and efficiency.
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INTRODUCTION

The medicinal plant based drugs have the addech&atya of being simple, effective & offering a bragmbctrum of
activity with an emphasis on the preventive actiohdrugs. Because of these factors, the demanglémt-based
medicines is increasing worldwid@rtemisia species are invariably found as smalyfaat shrubs or herbs and
most of them yield essential oils. Some of theds aie used as medicine such as vermifuge, stimalad in
perfumery, etc. The leaves of some species are asedlinary herbs. The plants themselves are po@uhong
gardeners as cultivated ornamentalgemisia pallendValls. ex DC, commonly known as Davana, is an atmma
herb found abundantly in humid habitats in thendaall over India. Artemisia is the largest genamprising of
400 species widely distributed in South Africa @oduth America, and 34 species are found in Ind]alflis
commercially cultivated for its fragrant leaves dludvers. It grows from seeds and cuttings andhreaanaturity in
four months Artemisia’s leaves and flowers are highly valued in the m@kihfloral decorations and oils. The oil
possesses antispasmodic, antibacterial, antiflarghktimulant properties [2].

Artemisia abrotanumvas traditionally considered as an antisepticjragtnt, emmenagogue, expectorant, febrifuge,
stomachic, stimulant, and tonic, antiinflammatorgrmifuge, spasmolytic and used for treating upgspiratory
tract disease. Infusions make a bitter tonic whsttengthens and supports digestive functions byeasing
secretions in the stomach and intestines. It lastaden used against cancer, cough, fever and $yBioThe plant
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has been screened for various pharmacologicaliesisuch as antiinflammatory, expectorant ancsudytic [4].
To date, new generations of taxanes, anthracyclvieea alkaloids, camptothecins, as well as theehalass of
epothilones have been developed.

The saponins are secondary metabolites that oncwide range of plant species, stored in plantscadl inactive
precursors but are readily converted into bioldgamtive antibiotics by enzymes in response to @gehn attack.
Saponins are naturally occurring surface activeagides [5] also which are produced by lower maainienals and
some bacteria. Saponins consist of a sugar momiglly containing glucose, galactose, glucuronid,axylose,
rhamnose, glycosidically linked to a hydrophobidyagne which may be triterpenoid or steroid in mat{6]
reported that the experiments demonstrating thesiplogical, immunological and pharmacological pnties of
saponins have provoked considerable clinical isteia these substances. Recently, saponinsa areoped
commercially as dietary supplements and also useskpectorants, laxatives, diuretics, facilitate asorption of
some food and medicinal substancégemisia pallencommonly known as “Davana” has been traditionaigdi
in Indian folk medicine for the treatment of diad®t mellitus, wound healing and immuno-modulating,
antihelmintic, antipyretic, wound healing and asostimulant [7].

Artemisia pallenshas been widely used in Indian folk medicine foe theatment of diabetes mellitus. The oil
possesses antispasmodic, antibacterial, Antifuagdlstimulant properties [8].The plant has beeraeswrd for the
following pharmacological activities, antimicrohiantidiabetic and wound healing activity [9] haeported the
methanol extracts of aerial extracts of aerial paft Artemisia species shows antimicrobial actiégainst gram
positive bacteria. The plant under investigationthe current studyArtemisia pallenswall (compositae) is an
aromatic perennial shrub, traditionally used in titgatment of diabetes, inflammation and urinarybem. Hence
in the current study an attempt was made to statiynarobial activity and tumor inhibitory potentiaf Artemisia
pallensextracts comparing its action with that of Ciproflein, Clotrimazole and Adriamycin.

MATERIALSAND METHODS

Plant material

Atremisia pallens walls, ex Dwere collected from in and around Ootacamund, aotahill station in southern
India, belonging to the district Nilgiris of Taniladu state. The plant was identified and authetetithy Medicinal
Plants Survey and Collection Unit, Ootacamund, T&latdu, India.

Extraction procedure:

The leaves of the plants were air-dried, grindeéd powder from using mortar and pestle and. 10Gxdh ed the
plant powder was suspended in 750ml, 75% ethamalZdours in a conical flask. The content of plamivder was
agitated daily after which was filtered using Whantis 1filter paper. The filtrate was evaporateditgness using
steam evaporator and the extract was storetCaudtil required [10].

Apparatus and chromatogr aphic conditions

Chromatographic separation was performed on a Stzu@ liquid chromatographic system equipped with a
LC-10AT-vp solvent delivery system (pump), SPD-IMAVP photo diode array detector and Rheodyne 7725i
injector with 20 pl loop volume. Clad4” 6.01 data station was applied for data collgctamd processing
(Shimadzu, Japan). A Princeton SPHER C18 (150 xhb6i.d. 5u) was used for the separation. Mobile phase of a
mixture of Acetonitrile: Water (60:40 v/v) was dadred at a flow rate of 0.5 ml/min with detectidr2&83 nm. The
mobile phase was filtered through a Q.tnembrane filter and degassed. The injection volume 10ul. Analysis
was performed at ambient temperature.

Analysis of phar maceutical potentials:

Phytochemical screening of solvent extracted sasnplere carried out according to the standard methasd
described by [11 and12] for alkaloids, tanninsydiaoids, steroids, glycoside, phenol saponinpet@oids, quinons
and mucilage.

Alkaloids: 1cnt of 1% HCL was added to 3¢mf the extract in a test tube. The mixture wastheated for 20
minutes, cooled and filtered. About 2 drops of M&yeeagent was added to 1tmf the extract. A creamy
precipitate was an indication of the presence ladlalds.

Tannins: 1cnt of freshly prepared 10% KOH was added to iofrthe extract. Absence of dirty white precipitate
showed the absence of tannins.
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Phenolics: Two drops of 5% Feglof the extract in a test tube. Presence of grbepiscipitate indicated the
presence of phenolics.

Glycosides: 10cnt of 50% HSO, was added to 1chof the extract and the mixture heated in boilinagtev for
about 15 minutes. 10 érof Fehling’s solution was then added and the méxhiled. A brick-red precipitate was
confirmatory for the presence of glycosides.

Flavonoid: 1 cn? of 10% NaOH was added to 3tof the extract. There was yellow colouration whislndicative
the presences of flavonoids.

Steriods: Salkowski test: 5 drops of concentrategSB, was added to 1 chof the extract in a test tube. Red
colouration was observed which is indicative far presence of steroids.

Saponins: (i) Frothing test: 2crhof the extract was vigorously shaken in the tabetfor 2 minutes. Frothing was
observed. (i) Emulsion test: 5 drops of olive wis added to 3chof the extract in the test tube and vigorously
shaken. Presence of stable emulsion formed indi¢htepresence of saponins.

Antimicrobial studies were carried out against bixcterial strains such a84cillus lentus, Bacillus subtilis,
Escherichia coliklebsicella pneumonj&almonella paratyphénd fungal strains likAspergillus niger, Aspergillus
parasiticus and Monascus purpureuthe paper disc diffusion method was employed. Sesufl each extracts
(100pg/disc) were dissolved in respectedvents (1 ml). Sterile 5 mm diameter filter pagiscswere impregnated
with 40 uL of these solvent extracts (®g /disc). The bacterial strains were inoculatednatrient broth and
incubated for 24 hours at 37 + 0.1 °C. The testoigms (0.1 ml) were inoculated with a stesf@eader on the
surface of solid medium in plates. The agar platesulated with test organism were incubated fae baur before
placing the extract impregnated paper discs ompldies. Following this, the sterile discs impreguaatvith different
extracts were placed on agdates. The bacterial plates were incubated at @4 £C for 24 hours, after incubation
all the plates were observed for zones of growtimbibition and the diameters of these zones wesasured in
millimeters. All tests were performed under stedtnditions. Ciprofloxacin discs (1fg/disc) and Clotrimazole
discs (1@g/disc) were used as positive controls. Disc ohddad drugs were used against the test organisms to
compare the activity of the plant extracts with ¢oenmercially prepared antibiotics.

The anti proliferative effect of the plant extract human breast cancer cell line — MCF 7 was asddgsinhibition
of cell growth. All the following procedures werert in a sterile area using a Laminar flow cabmesafety class
Il level (Baker, SG403INT, Sanford, ME, U 10 daglsen seeded at concentration of 10k6lls/well in fresh
complete growth medium in 96 well microtiter plagplates at 3C for 24 h under 5% CfQusing a water jacketed
carbon dioxide incubator (Sheldon, TC 2323, CouxlOR, USA). Media were aspirated, fresh mediunth(wt
serum) was added and cells were incubated eithmmealnegative control).A positive control adrinarnyc
(Doxorubicin) [Mw= 579.99] composed of 10@/ml was used as a known cytotoxic natural ageattdgives 100%
lethality under the same conditions [13].

RESULTSAND DISCUSSION

Atremisia pallens wallgx Dc commonly known as Davana, is an aromatic fearbd abundantly in humid habitats
in the plains all over Indidt is cultivated for its fragrant from leaves aroviers and oil contents were maximum
level in the flower head and less in the leaf amdns Although secondary products can have a varietyonétions

in plants, may have some bearing on potential mealieffects for humans. For example, secondarydyxts
involved in plant defense through cytotoxicity tadamicrobial pathogens could prove useful as awtiofial
medicines in humans.

Solvent extract of plants has screened to idemiifjnpound of therapeutic potential source for thegdragainst
human illnesses. Extract éfrtemisia pallenavere contributed different compounds (Tablel) pattirly saponins
contain a steroid, steroid alkaloid or triterpepeecstructure so called aglycone.
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Figurel: Plant view of Atremisia pallenswallsex DC

Table: 1 Phytochemical Screening of Artemisia pallens extracts

Alkaloids
Glycosides
Flavonoids
Steroids
Tannins
Phenols
Terpenoids
Quinons
Mucilage
Saponins | +
+ Positive indicates the presence of the compounidegative indicates the absence of the compound;

+ 4+ +++ 0+ o+

The data pertaining to the antimicrobial potentiithe plant extracts and phytochemical was sapprésents in
(Tablel). Saponins are plant glycosides and poggess diversity in their structure. The diversitiysaponin is a
result of differences in the aglycone structure timdamount and composition of the sugar side sha®ne of the
first studies with saponin for the treatment of @@mwas described by [14]. This saponin had a poaet
tumorigenic effect in a mouse skin tumor model. Thenber of studies on saponins as anti tumor dhags
increased drastically in the last decade therefme has to be careful when considering a certgiorsa whose
efficacy was only demonstrated on the basis dfigh toxicity on tumor cell lines.

Antibacterial activity:

Figure 2 results revealed tested microorganismvedomoderate sensitivity of plant extract samplesewagainst
antibiotic standard disc. According to the zoneirdiibition, the tested organisms lik&acillus lentus and
salmonella paratyphi showed sensitivity response towards plant ekttaotaining saponin subsequently other
organism such aacillus subtilis Escherichia coliand Klebsicilla pneumoniawere considered as moderate
sensitivity in response to the saponin contenthin plant samples extract was compared with cipxafim. The
results showed the zone of inhibition of thel00gfigample extract when compare with 10 ug of stahdeere
susceptible to antibiotic which shows the sampiesiiity against antibiotic (ciprofloxacin disc).

Figure 2: Antibacterial activity of Artemisia pallens extract
1 2 3 4 5

1- Indicated the presence of Bacillus lentus irteithizone size in diameter 11mm

2- Indicated the presence of Bacillus subtilis bit@id zone size in diameter 7mm

3- Indicated the presence of Escherichia coli ifthith zone size in diameter 8mm

4- Indicated the presence of Klebsicilla pneumonmidsbited zone size in diameter 8mm
5- Indicated the presence of salmonella paratyphihited zone size in diameter 9mm

Antifungal activity:

Efficiency of anti fungal effects oArtemisia pallenssample were given in Figure 3 results revealetbdestrains
such asAspergillus nige(11mm), Aspergillus parasiticus(10)andMonascus purpureu@d5) showed sensitivity in
response to the plant extract samples when comhpargtandard drug clotrimazole antibiotic disc.
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Figure 3: Antifungal activity of Artemisia pallens extract

1- Indicated the presence of Aspergillus nigerliited zone size in diameter 11mm
2- Indicated the presence of Aspergillus parasgtimhibited zone size in diameter 10mm
3- Indicated the presence of Monascus purpureubiteld zone size in diameter 15mm

Another important effect of saponin is their menmerpermeabilizing property. The pore formationssridoed to an
interaction between saponin and membrane bouncesteobl. The amount of cholesterol in the membrasebeen
shown to be important for this interaction [15].

Anticancer activity:

Saponins are plant glycosides with favorable amtittigenic properties as inhibit tumor cell growth d¢ell cycle
arrest and apotosis with dgalve of up to 10ug/ml. A reduction to the exgien of the anti-apototic protein Bcl-
2 together with caspase activation was observedit®el, which has become one of the most effectivugs
against breast and ovarian cancer and has beeovagpworldwide for the clinical treatment of cangatients,
paclitaxel exerts its anticancer activity by inliitg mitosis. The member of newly isolated andcdeésd saponin
is increasing constantly and many further saporilhbe identified due to improved methods of puwidiion and
detection. Saponins possess impressive anticaffeetssand might help to develop improved anticamegimens.

Figure4: In vitro cell line M CF-7treated with Saponin from Artemisia pallens
1 2 3 4 5
Plate 1: Control showed the presence human breaster cell line without any treatment
Plate 2: 25ug concentrations of plant extractatesl on MCF-7 cell line
Plate 3: 50pg concentrations of plant extractstesl on MCF-7 cell line

Plate 4: 75ug concentrations of plant extractstesl on MCF-7 cell line
Plate 5: Standard Drug treated on MCF-7 cell line

Adriamycin have a different effect on the cell yahhibits the cell-cycle traverse at the G2-M ghasction while
docetaxel produces its maximum cell-killing effegainst cells in the S phafEs]. Other potential anti-tumour
effects of taxanes not directly associated with dfessical anti-microtubule action have been regubriThe
apoptosis induced by paclitaxel and docetaxel fsst@een associated with enhanced phosphorylafi@tle2. In
addition paclitaxel induces the release of tumoeerosis factor- (TNF-) and a decrease in expressfomMNF
receptors.

CONCLUSION

For a long period of time plants have been a vdduaburce of natural products for maintaining hurhaalth. The
results of this study revealed that the extractsAdémisia pallenshave inhibitory properties on all the test
organisms. The leaf extracts revealed the preseihsaponin active component which could be resgpdadgor the
antibacterial activity of the extracts against tested organisms. The leaf extracts of the medigilzants used in
this study could be a source of important chemaggnts to be used to treat bacterial diseaseséextions caused
by Bacillus lentus, Bacillus subtiliand gram-ve bacteria viZscherichia coli, Klebsiella pneumonia, Salmonella
paratyphi. The combined application of saponins with othetitamor drugs offers an interesting development in
cancer treatment since in our other studies reafttive or even synergistic effects between saysoand other
drugs have been observed. These combinationsesitl to essentially improved possibilities for theatment of
cancer. Most important is the saponin mediated miatiion of tumor growth inhibition and the postili to
circumvent drug resistance,However detailed infdimmaon this basis is necessary for a directed awpment of
saponin based tumor therapies in the future.
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