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ABSTRACT

The present study has been under taken with arctblgeto determine the antimicrobial, anti oxidamtd cytotoxic
activity of the methanolic root extract of Indicddesspalathoides (Vahl ex Dc) by using differenvents( methanol,
ethanol, aqueous). The selected medicinal plant e@kected from the campus of Bharathidasan Unitgrs
Tiruchirappalli. Antibacterial activity was carriecdout against gram positive and gram negative baater
Antioxidant property was determined quantitativeBetermination of cytotoxic activity of the methbmaoot
extract was carried out on human lung cancer dak INCL H460.Among the different solvent extrasisdun the
study, the methanolic root extract showed highesitécrobial and cytotoxic activity against micraband human
cancer cell line respectively. The extract screefadphytochemical analysis was found to containabtive
compounds like steroids, saponins, flavonoids, eeofds, phenolic compound, anthraquinones, tanrgnd
reducing sugars. The methanolic root extract inteithithe growth of all bacterial and fungal pathogemested.
Among the bacterial species tested (Salmonellaityglebsiella pneumoniaEscherichia coli Staphylococcus
aureus, Streptococcus pyogenes and Pseudomonagiraesa),highest zone of inhibition was found in K.
pnemoniae (1.8 cm) and among the fungal pathogested (Aspergillus niger, A. flavus, A. fumigatGandida
albicans), highest inhibition zone was noticed against A. fjatés (1.6 cm). The strong antioxidant activity was
observed at 20ug/ml with an IC 50 value of 18.1mighigher than that of the standard (Ascorbic aciflpe
cytotoxic effect of methanolic root extract on luegncer cell line NCL H460 was studied. Thin layer
chromatography analysis of the methanolic root @&ttishowed 5 compounds. The percentage of celillityalvas
found to decrease with increasing concentratiohef extract. This study suggests that methanolit extract of
Indigofera aspalathoides have profound antimicrbbéamtioxidant and cytotoxic effect.

Key words: Indigofera aspalathoidesntimicrobial, antioxidant, cytotoxic activityhptochemical analysis, TLC.

INTRODUCTION

Medicinal herbs have a long history in improvingran health and curing various diseases. A wideéstehas
been made for researchers using herbal materidkimtification of the active components and vesifion of their
efficiency. All modern clinical drugs over 50 % arenatural product origin. India has an extensich heritage of
herbal medicine since from the time of ayurvedahwitedicinal properties. There are three ways inctviglants
have been found useful in medicine. First, they hayused directly as teas or in other extractechgofor their
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natural chemical constituents. Second, they maydsal as agents in the synthesis of drugs. Finléy,organic
molecules found in plants may be used as modelsyfathetic drugsHistorically, the medicinal values of plants
were tested by trial and error, as in the Doctdh8ignatures (Gayathiri and Uma, 2009).

Various medicinal properties have been attributedatural herbs. Medicinal plant constitutes theénnsaurce of
new pharmaceuticals and healthcare products. Deadonous propensity of plants, which synthesizargety of
structurally diverse bioactive compounds; the pleingdom is a potential source of chemical conetits with
antitumor and cytotoxic activities (Kiet al.,2005).

Indigofera aspalathoide¥ahl ex DC,belongingto the family Fabaceae is a distributed shrub fothmdughout
India which is commonly known as ‘Shivanar Vembn' Tamil. It is a small trailing much branched arnnoa
biennial herb and is a reputed indigenous medidihe.aerial parts of the plant have shown to pasaethepatoxic
activities. The alcoholic extract of the leavesgess antihepatoxic effect against D-galactosamidecarbon tetra
chloride induced damage in liver (Sreeprgfal.,2001). In the traditional medicinal system, thevies flowers and
tendershootsare said to be cooling and demulcent; they are stttk form of decoction for leprosy and cancerous
affections (Kirtikar and Basu, 19Y5The aerial parts ofndigofera tinctoriawas used in treatment of anti-
proliferative activity in human non small cell lungancer cell A-549 (Kameswaran @amanibai 2008).

Methanolic extract ofl. aspalathoidesshows both antibacterial and antifungal activiBoot extracts ofl.
aspalathoidedas very good antimicrobial activi(Jeyachandraat al.,2011). This plant may be used for treatment
of several diseases caused by pathogenic microbeis. study recommends future research regarding the
pharmacological investigations (drug designs) a$ tlant (Natarajaret al, 2010). A study with stem extract
indicates that it has antitumor, antiviral and laatiterial effect (Philipgt al.,2010).

With this background the present study was cawigtdvith an aim of evaluating the antimicrobialtieridant and
anticancer activity of the root extractlofligofera aspalathoides usirdifferent solvents.

MATERIALS AND METHODS

Collection of medicinal plant
Fresh plant®f Indigofera aspalathoidesas collected from Bharathidasan University, Tiitapalli.

Preparation of leaf extract

The plant was collected, cleaned with water andddim room temperature for one week. Then they weoend
into fine powder using herbal grinding mill and r&@ in room temperature. The air dried and powdeoed of
plant material (20 g) was extracted with 200 minzéthanol using soxhlet apparatus for 24 hrs. Theexwas
filtered and evaporated until dryness. The extwag stored at’€ until further use.

Preliminary Phytochemical Screening
Phytochemical screening for alkaloids, flavanoidgsinines, glycosides, terpenoids and saponins apatyzed
using the powdered methanolic root extract usimgniethod of Brindhat al, 1982.

Thin layer chromatography:

It is used to separate the compound present inctbhde extract. The solvent used is 20 % methahioé
concentration (10 mg/ml) of the drug was spottedhenTLC plates and dried. It was then run witHiegégnt solvent
ratio. The spots were identified in the UV lighdr fight and in the iodine chamber. Then Rf valas walculated.

Antimicrobial activity of Indigofera aspalathoides:
Antimicrobial activity was screened by agar welffuion method. The methanolic root extract wasesor
antimicrobial activity against bacterial pathogef®almonella typhi, Klebsiella pneumoni&scherichia coli
Staphylococcus aureus, Streptococcus pyogand®seudomonas aerugingsand fungal pathogeng\gpergillus
niger, A. flavus, A. fumigatus, Candida albicans)

Antioxidant activity of the crude extract of the root of I ndigofera aspalathoides:
Antioxidant activity of the crude extract of theotmf Indigofera aspalathoidew/as determined on the basis of its
scavenging potential of the stable DPPH (1, 1-digh& 2-picryl hydrazyl) free radical.
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DPPH assay was performed based on the measurerném ecavenging ability of antioxidant towards #table
DPPH radicabnd the scavenging activity was determined by tlethat of Sreejayast al.,(1996). The free radical
DPPH is purple in color in methanol and idueed to corresponding hydrazine, which is yellm color,
when reacts with hydrogen donor. To 200 pl @ u1M DPPH solution, 10 pl of various concentratiof the
extract or the standard solution (Ascorbic acid} @wdded separately in wells of the microtitre pldtee plates were
incubated at 37°C for 30 min. Absorbance was medsair517 nm using ELISA reader.

The optical density was recorded and (%) inhibitias calculated using the formula:

% Inhibition of DPPH activity = AbScng — ADSsampi % 100
SCOner

Hydroxyl radical scavenging activity assay

This assay was carried out according to the metfodalliwell et al (1987). To the reaction mixture containing
deoxyribose (3 mM, 0.2 ml), ferric chloride (0.1 m®2 ml), EDTA (0.1 mM, 0.2 ml), ascorbic acid (0mM, 0.2
ml) and hydrogen peroxide (2 mM, 0.2 ml) in phospHauffer (pH, 7.4, 20 mM), 0.2 ml of various conications
of extracts or standards in DMSO were added to g@itaal volume of 1.2 ml. The solutions were theoubated for
30 min at 37°C. After incubation, ice- cold trictdoacetic acid (0.2 ml, 15 % w/v) and thiobarbituacid (0.2 ml, 1 %
wiv), in 0.25 N HCI were added. The reaction migtwas kept in a boiling water bath for 30 min, eablnd the
absorbance was measured at 532 nm.

Cytotoxic activity of Indigofera aspalathoides on lung cancer cell line:

The cytotoxic effect of methanolic root extractindigofera aspalathoideagainst NCL H460 was assayed by MTT
assay. NCI H460 cells were grown in 96 well midtertplate (5 x 18cells/well) for 24 hr after seeding. The plates
were incubated with methanolic extract at differeohcentrations for 24 and 48 hours respectivehe medium
were refreshed and 20ul of MTT (5 mg/ml) was addéut plates were incubated for three hr in darle fdtnmazan
crystals developed were solublized with100ul of DM&nd the plate was kept in dark for another 5-1f. ifhe
color developed was measured in an ELISA readen @d, USA) at wavelength 570 nm and with reference
wavelength at 630 nm.

A graph of absorbance (Y- axis) against the comagah of the drug (X-axis) was plotted and thesIC
concentration was determined as the dye concemtr#tiat was required to reduce the absorbanceltdha of
control. The data was then converted to perceritdglition curve, to normalize a series of curves.

Assessment of Cell Morphology

The Assessment of Cell Morphology was done usingdike Orange & Ethidium Bromide staining methodCIN
h460 cells were grown in 6 well plates (5%d€lIs/well) for 24 hr. The cells were then inculshteith the IG, dose
of extract for 24 and 48 hrs. The medium was dis@drand the cells were washed with PBS. The cadlethen
trypsinized and placed on a glass slide and stawitdacridine orange & ethidium bromide, or Hodcéisin. The
cells were then viewed in an epifluorescent micopsc

DNA fragmentation analysis

Cells were span down at 200 Xg for 5 minute, thellsavere resuspended in 1 ml Hank’s buffered sallition
(HBSS) and then cells were transferred into 10 frite-cold 70 % ethanol; stored at -20 °C for 24 br longer.
The fixed cells were spun down again at 800 x¢gbfominutes and ethanol was removed thoroughly. Etlepellet
was resuspended in 40 phosphate-citrate buffer (consisting of 192 paift®.2 M NaHPQ, and 8 parts of 0.1 M
citric acid pH 7.8) and then incubated at room terature for at least 30 min. Cell lysate was spamrdat 1000 xg
for 5 minutes. The supernatant was transferrectto tabes and gl of 0.25 % Nonide NP-40 (in water) anduBof
RNase (1 mg/ml in water) was added to the sampiesircubated for 30 min at 37° C.uB of proteinase K
(Img/ml) was added to the samples and was inculfateahother 30 minutes at 37 °C. Finally, dl2of loading
buffer (0.25 % bromophenol blue, 30 % glycerol) vadsled to the samples and the mixture was loaded10b %
agarose gel containing ethidium bromide. Electropkis was run at 100 V, DNA were taken under a tang-
illuminatior.
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Determination of ROS

ROS levels were assayed using the Image-iT™ LIVEeBrReactive Oxygen Species Detection Kit (Invidérgg
Briefly, cells were plated onto a ‘Fluorodish’, &ags bottom 35-mm cell culture dish designed focroscopy
(World Precision Instruments, Sarasota, FL), 24Affter the indicated treatments, the cells weretlgemashed with
warm Hank's balanced salt solution (HBSS) and iatedb with carboxy-BEDCFDA (10 uM x 60 min at 37° C) to
detect ROS. The cells were washed with HBSS; inmebaith DCF (1uM % 5 min at 37° C) to stain the nuclei;
washed; and visualized using an Olympus microscdpe. fluorescence from the dyes was observed using
standard fluorescein filter set, rhodamine filtarel a filter DAPI set, respectively. Green ROS faszence was
quantitated using Metamorf image analysis softwitelecular Devices, Downington, PA) based on 10scnd
expressed as means + SEMs (arbitrary units) oétimadependent experiments.

RESULTS

Phytochemical screening of methanol extract df. aspalathoides

The preliminary phytochemical screening lofaspalathoideshas revealed the presence of steroids, saponins,
flavonoids, terpenoids, phenolic compound, anthraanes, tannins and reducing sugar were preseRaldds
were completely absent which are given in Table - 1

Separation of phytochemical compounds by thin layechromatography

The R value were calculated by measuring the distanegelied by the solvent and the solute and the
corresponding value of the each compounds are 068560, 0.566, 0.533 and 0.550 respectively. Resué given

in Table 2.

Antimicrobial activity of the root extract:

The extracts fronh. aspalathoideplant displayed antibacterial and antifungal atiés with the centimeters (cm) of
inhibition zone ranging between 0.6 and 1.8 cm.tAtke concentrations showed varying degrees aditidn on
the tested microorganisms. The naked eye judgmettiod is used to determine the end point of inioibiait the
edge where the growth starts. The methanolic rgtaet inhibited the growth of all bacterial anch§al strains
tested. The methanolic root extract showed higinégition zone againdt. pnemoniagl1.8 cm) (Table 3.a, Fig.1).
The methanolic root extract showed highest intobitzone against fungal strafn fumigateq1.6 cm) (Table 3.b,
Fig. 2).

Radical scavenging activity (RSA) of ndigofera aspalathoides extracts (DPPH ASSAY)

From the dose dependent response curve of DPPHatadtavenging activity of methanolic extract lof
aspalathoides it was observed that the methanolic extract hiaghdr scavenging activity (Table 4.a). At a
concentration of 20 pg/ml, the scavenging actieitynethanol extract reached 54.3 +2.2, which wasparable to
that of standard chemical. The methanol root ektodd. aspalathoidesshowed excellent antioxidant and free
radical scavenging activity.

Hydroxyl radical scavenging activity

The hydroxyl radical is one of representative reacbxygen species generated in the body. Theseatadare
produced through various biological reactions; oh¢ghe common reactions is the Iron (ll)-based &remeaction.
Hydroxyl radical scavenging activity of methanalant extract and standard is presented in TableThb radical
scavenging capacity may be attributed to phenatimpounds in methanol extract with the ability tocegut
electrons, which can combine with free radical cetitigely to decrease hydroxyl radical.siralue was found be
32.5ug/mL against the hydroxyl radical scavengictiyay.

Cytotoxic effect of methanolic extract ofl . aspalathiodstreated NCI h460 lung cancer cells

The cytotoxic effects of methanolic root extract.cdspalathiodsvere examined on cultured NCI h460 human lung
cancer cells by exposing cells at various concgatra for 24 and 48 hr. The reduced MTT-formazas digsolved

in DMSO and the absorbance was read in 96 welleptetder. The graphs were plotted as % of inhibitio
(absorbance at Y-axis) against the concentratidgheofirug (X-axis). The l§g concentration was determined as the
drug concentration that is required to reduce tieoebance to half that of the control. Thegjd@alue in respect of
the methanolic extract on the cell line was showthie Fig.3. The extract brought about death ofctircer cells in

a dose- and duration-dependent manner.
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Table.1. Phytochemical Screening in Methanolic root extract of

Indigofera aspalathoides

S. Nc¢ Phytochemicals Result
1 Detection of Alkaloids -
2 Detection of Phenolic compound +
3 Detection of /nthraquinone +
4 Detection of ‘erpenoid +
5 Detectior of Flavonoid +
6 Detection of Tannins +
7 Detection of feducing suga +
8 Detection oiSaponin +
9 Detection of ‘teroids +

Present - Absent

Table.2. Compound identified from the Root extract of Indigofera aspalathiodsby

TLC
SN E:%tsggs;nical Color of the spotinthe TLC plate | RF value
1 Flavonoic Fluorescenc 0.63¢
2 Saponiis Yellow 0.65(
3 Tannin Green 0.566
4 Steroid/Tapenoic Greenish blac 0.53¢
5 Pheno Dark blue 0.55(

RF: Retention factor (It is the distan@véled by the sample or analyte divided by
distance traveled by the solveonbt in chromatography)

Table 3.a.Bacterial Inhibition zones (cm) of Methablic root extract of I ndigofera aspalathoides

S.No Bacterial strains 50l | 75l | 100 pl | Positive control
1 Salmonella typl 0.€ 1.C 1.1 1.2
2 Staphylococcus aure 0.t 0.¢ 1.2 1.€
3 Klebsiella pneumonia 0.6 1.3 1.8 1.7
4 Escherichia coli 0.2 0.6 0.9 1.2
5 Streptococcus pyogenes| 0.5 0.7 1.0 1.3
6 Pseudomonas aeruginoga 0.5 0.9 1.0 1.4

Positive control - Streptomycin — (10mg/ml)

Pelagia Research Library
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Table. 3.b. Fungal Inhibition zones (cm) of Methanlic root extract of Indigofera aspalathoides

S.No Fungal strains 50pulf 75l 100p| Positive cool
1 Aspergillus flavus 0.5 1.0 1.2 15
2 Aspergillus fumigates 0.8 13 1.6 1.7
3 Aspergillus niger 0.6 1.2 15 1.7
4 Candida albican 0.4 0.8 1.1 1.2

Positive control - AmphotericinB — (10mg/ml),

Morphological changes in the cells after methanoliextract of |. aspalathiods treatment

Acridine orange (AO) - Ethidium bromide (EB) and ddéhist staining were done on NCI h460 cells treatitd
respective Ig, concentration for 24 and 48 hr. The control cefpeared green and blue fluorescent, respectively,
whereas the extract treated cells revealed apoptotirphologies. Staining NCI h460 cells treatedhwihe
methanolic extract showed higher percentage of tatiomleath (red fluorescence) and lower percentdigeecrotic
death. Staining of the cells revealed membranebliley presence of apoptotic bodies, marginalizatiof
chromatin and innumerable micronuclei in cells strehowing apoptotic features (Fig. 4). Hoeclainsig for cells
treated with the methanolic extracts revealed noslés with abnormal nuclear morphologies such asroatin
condensation and nuclear fragmentation (Fig. 5).

Induction of DNA fragmentation by methanolic extrad of |. aspalathiods

DNA fragmentation is an obvious characteristic@isentering apoptosis, it was reported that nreihie extract of

I. aspalathiodsnduced DNA fragmentation on human lung cancelsdeCl h 460. To assess whether methanolic
extract ofl. aspalathiodshas the DNA fragmentation activity effects, wedstigated the capability of methanolic
extract on the induction of DNA fragmentation inttb@®4 and 48 hours treatment. Agarose gel electnagsis
results as shown in (Fig);6DNA fragmentation appeared in NCI h460 cells andragmentation in untreated cells.

Determination of ROS

Fluorometric intracellular ROS measurement by DAPA-method was performed in methanolic extractl.of
aspalathiodgreated and untreated cells. Recent study shoveed®i@S could induce autophagy formation in certain
types of cancer cells. Highest ROS accumulation elEserved from methanolic extract lofaspalathiodgreated
NCI h 460 cells at 24 and 48 hrs (Fig. 7).

Table .4. Antioxidant activity of Root extract ofIndigofera aspalathiods
Table. 4.a. DPPH radical scavenging Activity

S. Concentration of Methanol fraction Standafwd %
No [Fraction used (1g/mL) % of inhibition inhil?ition
1 1 223+1.4 30.1 +2.0
2 2 30.2+21 35 .3+1.8
3 5 356+1.6 48 4+1.1
4 10 419+1.8 52 .2+15
5 15 48.4+1.9 59.0+0.6
6 20 54.3 +2.2 67 .7+0.9
IC 50 18.1 pg/mL 8.8 pg/mL
Table.4.b. Hydroxyl radical scavenging Activity
S. Concentration of Methanol fraction Standard
No |[Fraction used inpug/mL| % of inhibition % of inhibition
1 10 34.2+1.8 7.1+05
2 20 39.0+1.5 12.2+0.91
3 30 45.1 +1.4 18.6 2.1
4 40 56.3 1.3 24.3 1.7
5 50 64.7 £1.2 33.8+1.6
6 60 78.4 1.1 43.4+0.6
7 70 84.5 +0.5 54.0 £1.7
IC 50 32.5ug/mL 67.8 ug/mL
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Fig.1. Antimicrobial activity of Indigofera aspalathoides Bacterial pathogens

(A)Salmonella typh(B) Staphylococcus aure(€) Klebsiella pneumoniagd) Escherichia coliE) Streptococcus pyoger(€$ Pseudomonas
aeruginosa

Fig.2. Antimicrobial activity of |ndigofera aspalathoides Fungal Pathogens

Sy

- : = _—
(A) Aspergillus flavugB) Aspergillus fumigate@C) Aspergillus nigeD) Candida albicans.
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Fig.3. Cytotoxicity of methanolic root extract ofl ndigofera aspalathoides

—o—24 HR
—B—48 HR

1 2 3 4 5 6 7 3 9 10
Concentration of Extract in ug/ml

% of cytoxicity
[ W = 9)] o)1 ~ Q0
o o o o an] o o

=
o
1

an]

Fig.4. Morphological changes induced by methanolimot extract of I ndigofera aspalathoides

Acridine Orange/Ethidium bromide Staining

A — Control, B — 24 Hr treatment with Methanolic root extract, C - 48 Hr treatment with Methanolic root extract
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Percentages of Cytotoxicity of methanolic root exact of | ndigofera aspalathoides in NCI h460 cells

% of Cytotoxicity
Conc. of the extract >4 h 18h
1 7.054 9.57
2 9.17 11.42
3 14.30: 15.7¢
4 19.315 20.58
5 23.832 25.12
6 30.71 34.17
7 38.812 42.75
8 44.021 50.63(1Csc)
9 50.62(1Csc) 58.94
10 67.93: 71.9]

ICs0- Concentration required to kill 50% of the cells

Fig.5. DNA damage induced by methanolic root extra®f I ndigofera aspalathoides

Hoechst 33258 Staining

Control

24 hr

48 hr

Rate of ROS production in methanolic root extract 6 | ndiofera aspalathiodsin NCI h460 cells

Rate of ROS Production
Conc. of extract (ng/ml) o 28 hr
1 0.521 1.87
2 1.72 2.94
3 2.89 3.81
4 3.€ 4.7¢
5 5.31 6.01
6 6.74 8.73
7 8.31 11.33
8 10.36 15.63
9 13.34 17.92
10 16.52 21.83
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Fig.6. DNA Fragmentation induction in NCI h460 cel by methanolic root extract

C1 - Control, C2 — DNA fragmentation at 24 hr, C3 DNA fragmentation at 48 hr

Fig.7. Determination of Intracellular ROS production

25 1
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=
o
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Fluorescence Intensity
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1

1 2 3 4 5 6 7 8 9 10

Concentration of extract (pg/ml)

DISCUSSION

Preliminary phytochemical screening of the meth@naot extract ofindigofera aspalathoidesevealed that the
presence of flavonoid, phenols, tannins, saporstexoidal terpenes and quinines. These compoungshanee
remarkable antimicrobial, antioxidant and cytotoeftects. Most plant extracts were found to havgomiioactive
compounds to be present in different solvent ektidach bioactive compound has its specific agtiiot example,
alkaloids have been used treat disease like malpdm killers and managing heart diseases (Oorgab3).
Phytochemical study of the crude powder of 53 glattowed the presence of alkaloids, tannins, cagliecosides
steroids and saponins. The methanol extradflafgifera indicashowed the highest total phenolic content while
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acetone extract dAristolohia bracteolateshowed highest flavonoid content than other pétitacts (Vaghasiyat
al., 2011).

The methanolic root extract ofdigofera aspalathoideimhibited the growth of bacterial and fungal patbeg The
maximum zone of inhibition was measuredilebsiella pneumoniél.8 cm). when compare to bacterial pathogens
the zone of inhibition was minimal in fungal pateng such agspergillus fumigate§l.6 cm),Aspergillus niger
(0.6 cm),Aspergillus flavug0.5 cm)and Candida albicanf.4 cn). This is similar to the finding of Akroueat al.,
(2009) who reported the methanol to be the bestesblfor extraction of most plant active principeich
antibacterial and anticancer. The anti microbiaivitg of the methanolic extract appears to have@ad spectra of
activity on both gram positive and gram negativetdda. From the above said reference the presedy sndicates
that methanol is the appropriate solvent to extbamctive compounds.

The DPPH assay is based on the measurement dfltttive inhibition of the extract, test at variczecentrations.
Chemicals which are able to change the colour dPiBRree radical from purple to yellow can be copsadl as
antioxidant (Hinneburget al, 2006). In the present study, the antioxidantvigtof methanol leaf extract of
Indigofera aspalathoidesvas observed at various concentrations from 1-@@nl1 The value of 50% inhibition
concentration (I€) was found at 18.1 pg/mL. The result showed thatroot extract has strong antioxidant than
the standard ascorbic acid. In earlier study, twe extract ofindigoferaspecies showed good antioxidant activity.
Among the speciedndigofera tinctoriashowed the good antioxidant activity with ansd@.79 at 0.08 pg/ml.
Similarly the aqueous soluble fraction of the matilaextract ofCentella asiaticarevealed potent antioxidant
activity with the 1Gg value at 7ug/ml on the other hand, the carboma @tforide n-hexane soluble fraction showed
moderate antioxidant activity with thed@ralue of 40 and 298 pg/ml respectively (Obayedhst al, 2009).

In the present investigation, the methanolic rottaet ofIndigofera aspalathoides showed potent cytotoxtivig
against human lung cancer cell lindICI-H460).The percentage of cell viability, lowest cell vilityi 50% was
showed 8 and 9ug/ml for 24 and 48 hr respectiv@ly.the morphology of the cells, cell membrane ceay
shrinkage, nuclear condensation, apoptotic bod@siations were highly found in methanolic rootrext treated
cells. Recent study olmdigofera tinctorig the flavonoidal portion had the cytotoxicity amnt cancer cell line
(Kameswaren and Ramanibai, 2008). Rahman et @Q082reported that among the preliminary cytotadyici
screening of some medicinal plants of Bangladbstigofera tinctoriashowed highly lethal to brine shrimp naupli.
Hence, the planindigofera aspalathoidebas strong antioxidant and cytotoxic propertieghter evaluation on the
phyconstituents of the plant will provide novelridygeutic interventions.
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