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ABSTRACT

The Stem of the plant Tinospora cardifolia Miers. was extracted with
methanol by Soxhlet extraction. The extracts were vacuum dried and
subjected to cytotoxic and anticancer activitieson cultured cell line. From
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the results it was evident that the plant T. cardifolia neither acts as an anti
cancer or cytotoxic agent. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Traditional medicina plantsand practiceshavere-
mained asacomponent of health care system of many
societiesin spite of theavailability of well established
aternatives¥. Apoptosisplaysacentral roleintumor
development and it has been hypothesi zed that 1ack/
falureof gpoptosisleadsto thedevel opment of tumors,
including colon tumors. Thusinduction of apoptosisin
tumor cellsisan effective approach to theregul ation of
tumor growthf@. Epidemiol ogica and experimentd stud-
iesindicatethat therisk of devel oping cancer may be
attributableto combined actions of environmental fac-
torsand endogenous promoting agents*4. Apoptosis
isacommon protective mechanism by whichindividua
cellscontaining unrepairable geneticlesonscan bere-
moved from the organism®>®. Several studies suggest
that failureof gpoptosisof cellswith potentialy malig-
nant mutationsplaysasgnificant rolein progression of
norma epitheliumtoamalignant tumor("8,

Tinospora cardifoliaMiers. belongingtothefam-

ily Menispermacese, isavailablethrough out Indiaasa
climbing shrub and the stemiswidely used in Siddha,
Ayurvedafor its propertieslikegenerd tonic, anti aler-
gicand anti diabetic. Variousother usesarereported
such as anti-hyperglycemict'®, anti-angiogenicl'?,
immunestimul ator*3, anti-ul cerogenic¥, anti-stress®,
preventiverolein brain neurotransmitter*® and treat-
ment of allergenic rhinitig”. Inthisstudy the stemsof
Tinospora cardifolia was extracted with methanol and
the extract wastested. The present study involvingin
vitro estimation of cytotoxic and anticancer activities
werecarried out to estimatetheefficacy of T. cardifolia
asapotential anticancer agent.

MATERIALSAND METHODS

Plant material and extract preparation

Theroots of Tinospora cardifolia was collected
from the outskirts of Chennai duringApril 2008 and
identified and authenticated by Dr. SaskdaEthirgulu,
Research Officer (Pharmacognosy), Central Research
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Institutefor Siddha, Chennai, Tamil Nadu, India. The
stemswerewashed in running water to removethead-
herent soil particlesand dried in shade. The powdered
stem was extracted with methanol (METC). The ex-
tract was reduced to a dark colored molten mass by
removing the solvent in arotary vacuum evaporator
(Yield: 16.16 %) The coarse dry powder was used as
suchfor nutritional analysis, the extract for antimicro-
bid activities.

CYTOTOXICACTIVITY!

Cdl lineculturemedium

Vero cells(African green monkey kidney cells) ob-
tained from the Dept. of Virology, King’s Institute of
PreventiveMedicine, Chennal, Indiawereusedfor the
study. Vero cellswere cultured in Minimum Essential
Medium (MEM) supplemented with 10 % inactivated
Foetal Calf Serum (FCS), Penicillin (100 1U / ml),
Streptomycin (100 1U / ml) and Ampotericin—B (5ug/
ml) in a humidified atmosphere of 5% CO, at 37°C
until to reach the confluent monol ayer.

Preparation of 24 well platesin Vero cells with
monolayer

The culture of Vero cellswastaken after 48 hto
attain thecompl ete confluency in thetissue cultureflask.
Thereafter the cellsweretaken separatel y and theme-
diumwasaspirated. Fiveml of Phosphate buffer saline
(PBS) was added to both of the cellsfor washing and
the PBS was discarded. Trypsin Phosphate Versine
Glucose (TPV G- 5 ml) was added to both and after 4
min TPV G wascompletely discarded. Theresfter, 5ml
of MEM (10%) was added. Thecell suspension was
mixed well withthe help of pipette. Tofind out the cell
count, 0.2 ml of the cell suspension wasthoroughly
mixed with 0.2 ml of trypan blueinthe eppendroff. The
cdll count wasdonein the Naeubar counting chamber.
Based onthecell count, the suspension wasdiluted to
get 24 lakh cdlg/ml. Oneml of thecell suspensionwas
added to eachwell inthe 24 well plates. After adding
the cells, the platewasincubated at 37°C for 48 hin
5% CO, incubator. After 48 h all the wells were
screened under theinverted microscope. Carewastaken
to obtainthemonol ayer and the medium wasremoved.
Thestock drugswere prepared from thetest drug by
dissolvingin MEM W/O FCSindividualy (10gin 10
ml of MEM W/O FCS) and in combination of equal

concentration (each 10gin 30 ml of MEM W/O FCS).
From thestock solution, theseria dilutionsweremade
(10 g, 50 ug, 100 pg.....800 pg).

For thecell control purpose, theMEM W/O FCS
wasadded separately into 2 wells (1 ml cell with 1 ml
MEM). For thedrug control purpose, 1 ml of drugwas
added separately into 2 wells(1ml cell with 1 ml drug),
which werelabeled as neat. The culture preparation
was performed in 24 well plates with confluent
monolayer. After 24 h, the cellswere screened under
the inverted microscope to find out the cellular
morphology.

ANTICANCERACTIVITYM™

Cdl lineculturemedium

Hep, (Human epithelial carcinoma cell line of
larynx) cellswere obtained from the Dept. of Virology,
King’s Institute of Preventive Medicine, Chennai, India
were used for the study. Hep,cells were cultured in
Minimum Essentid Medium (MEM) supplementedwith
10%inactivated Foetal Caf Serum (FCS), Penicillin
(100 1U / ml), Streptomycin (100 IU / ml) and
Ampotericin—B (5pg/ml) in a humidified atmosphere
of 5% CO, at 37°C until to reach the confluent
monolayer.

Preparation of 24 well platesin Hep, cells with
monolayer

The culture of Hep, cellswastaken after 48 hto
attainthecomplete confluency inthetissue cultureflask.
Thereafter the cellsweretaken separately and the me-
diumwasaspirated. Fiveml of Phosphate buffer saline
(PBS) was added to both of the cellsfor washing and
the PBS was discarded. Trypsin Phosphate Versine
Glucose(TPV G- 5 ml) was added to both and after 4
min TPV G wascompletely discarded. Theresfter, 5ml
of MEM (10%) was added. The cell suspensionwas
mixed well with thehelp of pipette. Tofind out thecell
count, 0.2 ml of the cell suspension wasthoroughly
mixed with 0.2 ml of trypan blueintheeppendroff. The
cell count wasdonein theNaeubar counting chamber.
Based onthecell count, the suspension wasdiluted to
get 241akh cdls/ ml. Oneml of thecell suspensionwas
added to eachwell inthe24 well plates. After adding
the cells, the platewasincubated at 37°C for 48 hin
5% CO, incubator. After 48 h all the wells were
screened under theinverted microscope. Carewastaken
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to obtainthemonolayer and the medium wasremoved.
Thestock drugswere prepared from thetest drug by
dissolvingin MEM W/O FCSindividualy (10gin 10
ml of MEM W/O FCS) and in combination of equal
concentration (each 10gin 30 ml of MEM W/O FCS).
Fromthestock solution, theseriad dilutionsweremade
(10pg, 50 ug, 100 pg.....800 pug).

For thecell control purpose, theMEM W/O FCS
wasadded separately into 2 wells (1 ml cell with 1 ml
MEM). For thedrug control purpose, 1 ml of drugwas
added separatdy into 2 wells(1ml cdl with 1 ml drug),
which werelabel ed as neat. The culture preparation
was performed in 24 well plates with confluent
monolayer. After 24 h, the cellswere screened under
the inverted microscope to find out the cellular
morphology.

RESULTSAND DISCUSSION

Effect of T. cardifolia on cytotoxic activity

Themethanolic extract of T. cardifoliawasfound
to be nontoxic up to a concentration of 800 ug / ml.
(TABLEY).

TABLE 1: Cytotoxic activity of METC on Vero Cell line

(ng/mi)

10 10 50 50 100 100
NT NT NT NT NT NT
400 400 300 300 200 200
NT NT NT NT NT NT
500 500 600 600 700 700
NT NT NT NT NT NT

Neat Neat 800 800
cC cC NT NT NT NT

NT: Non Toxic; T: Toxic; CC: Cell Control; Neat: Drug
Control

TABLE 2: Anticancer activity of METC on Hep, Cell line
(ng/mi)

10 10 50 50 100 100
NT NT NT NT NT NT
400 400 300 300 200 200
NT NT NT NT NT NT
500 500 600 600 700 700
NT NT NT NT NT NT

Neat Neat 800 800
cC cC NT NT NT NT

NT: Non Toxic; T: Toxic; CC: Cell Control; Neat: Drug
Control

Effect of T. cardifolia on anticancer activity
The methanolic extract of T. cardifolia on Hep2

e RBY/CW

cdl lineindicated nontoxicity upto800 ug/ ml (TABLE
2).

From the results it becomes evident that T.
cardifolia neither isan anticancer agent nor acytotoxic
agent at concentrationsup to 800 mg/ kg.
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