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ABSTRACT

Background and purpose of the study: Grewia asiatica Linnisamedicinal
plant and belongs to the family Tiliaceae. Various parts of the plant has
been reported for possessing several therapeutic utilities like rheumatism,
pustular eruptions, appetizer, aphrodisiac, andin curing inflammation, heart
and blood disorder, fevers and diarrhea. The present study was aimed to
evaluate antitumor and in vitro cytoxic activity of the methanolic extract of
Grewiaasiatica(MEGA).

Methods: The methanolic extract was prepared by soxhlet extraction. MEGA
at the doses of 250 mg/kg and 500mg/kg body weight were administered
orally for consecutive 10 days by taking tumor inocul ation asday 0. At the
end of the treatment schedule, blood parameters and increased life span
were noted. MEGA was also assessed for in vitro cytotoxicity against four
cancer cell linesusing MTT assay method and the viability of the cells
were determined by Trypan Blue Exclusion Method.

Results: MEGA at the tested doses showed anticancer activity against
Ehrlich’s ascites carcinoma (EAC) cells. Oral administration of 250 and
500mg/kg body weight of MEGA increased the life span of EAC ascitic
tumour bearing mice by 41.22 and 61.16%, respectively. Theviableand non
viable cell countsalso significantly improved after the MEGA treatment. In
vitro cytotoxicity of MEGA against four cancer cell linesshowed IC_ value
of 53.70,54.90, 199.5and 177.8 pg/ml for HL — 60, K-562, MCF-7 and Hela
cells respectively.

Major conclusion: The results of the present study are encouraging asthe
extract MEGA exhibit significant reduction in the tumor burden and caused
prolongation of lifespan of the tumor hosts. These parameters suggest
that the methanol extract of Grewia asiatica exhibits potential antitumor
and in vitro cytotoxic activities.  © 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

GrewiaagaticaLinnisamedicinal plant and be-
longsto the family Tiliaceae, isknown as phalsain
Assame=e. Itisasmdl tree, whichisindigenoustotropi-
cal countriessuch asIndia, Malayasiaand Sri Lanka
Theethnopharmacologica clamsfor Grewiaasatica
includesthe useof |eaf decoctionfor treating throat in-
fections. Variouspart of the plant hasbeen reported for
possessing severd thergpeutic utilitieslikerheumatism,
pustular eruptions, appetizer, gohrodisiac, andincuring
inflammation, heart and blood disorder, feversand di-
arrhed® 2. Previousstudieson theplant haveledtothe
isolation of Grewinol, aketo-alcohol from the flow-
erd® and alactone€”. Literature survey revea sthat no
work was donewith theleaves and the aerial part of
the plant in eva uating theantitumour activity.

So the present investigation was carried out with
theleavesand aerial part of the plant to evaluatethe
anti cancer activity of the MEGA againt EACin Swiss
albino miceand its cytotoxic activity against four hu-
man cancer cdl lines—acute myeloblastic leukemia (HL
—60), chronic myelogenic leukemia (K — 562), cervi-
ca epithdlia carcinoma(Hela) and breast adenocarci-
noma(MCF-7). Thisstudy primarily concerned with
investigating the poss bleantineopl astic activity of this
plant asindicated by itsuse for throat disorders and
other associated diseases.

MATERIALAND METHODS

Plant material

Theleavesof Grewiaasaticawerecollected from
Jorhat, Assam, India. Theplant material wasidentified
by theBotanica Survey of India, Shibpur, Kolkataand
avoucher specimen (GA —04) was preserved in our
laboratory for future references. Theleavesweredried
inshadeand mechanically crushed and successvely ex-
tracted with petroleum ether (60-80°C), chloroformand
methanol 90% in asoxhlet extractor apparatus. The
petroleum ether (60-80°C), chloroform and methanolic
extractswere concentrated under reduced pressureto
obtain asemi-solid massand theyield was 9.5%, 12.4%
and 15.8% respectively. The methanolic extract was
taken and presolubilized in 0.9% Nacl for the study.
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Animals

Male Swiss albino mice were purchased from a
local authorized animal center in Kolkata. They were
kept for acclimatization in our animd |aboratory under
specified conditionswith accessto food and water ad
libitum. Theantitumor studieswerecarried out inthe
miceweighing 20 + 3gmwith dose of 250 mgand 500

mg/kg body weight.
Chemicals

Cisplatin was purchased from Dabur IndiaLtd.,
New Delhi. All other chemicalsand reagentswere of
andytical grade.

Cancer cdl lines

Ehrlich’s ascites carcinoma (EAC) cell lines were
obtained from Indian Institute of Chemical Biology
(11CB), Kolkataand thefour human cell l[inesnamely
HL-60, K-562, MCF-7 and Helawere obtained from
Chittaranjan Nationa Cancer Institute, Kolkata.

Acutemyel oblasticleukemia(HL-60) and chronic
mye ogenicleukemia(K-562) weremaintainedin RM P
1640 supplemented with 15% hest inactivated fetal bo-
vineserum and streptomycin (10mg/ml). Breast adeno-
carcinoma(MCF-7) and cervicd epithelia carcinoma
(Hela) cellsweremaintained in MEM supplemented
with similar concentrating of serum and antibioticsas
stated. Cdlsweregrown a 37°C inahumidified atmo-
sphere of 5% CO,/ 95%air.

Antitumor activity

Antitumor activity of the methanolic extracts of
Grewiaasiatica (MEGA) wasdetermined using as-
citestumor modal.

Ascitestumor modd

Animasweredivided intofour groupsof fiveani-
malsineach group. All theanima swereinjectedintra-
peritonedly (ip) with2 x 10° cellgml viableEAC cdlls
in phosphate buffer saline (aspirated from 15 daysold
EAC ascitestumor in mice). After 24 hrsof tumor in-
oculation, MEGA at adose of 250 and 500mg/kg body
wel ght wasadministered orally and thiswas continued
for 10 consecutivedays. The group administered with
vehicledone(0.9% w/v NaCl) was maintained as con-
trol. Cigplatin (2mg/kg) i.p was used as standard refer-
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encedrug. Theblood parametersand the ILS (increase
inlifespan), tumor volume, tumor cellscount, viable
and non-viablecells, mean survival timeof the control
and tumor groupswere noted and compared to that of
that of standard Cisplatin. The LS was determined
usingtheformula%ILS=(1-T/C) X 100 where T is
themean survival timeof treated group and C that of
control group®.

Cytotoxicity studies

Cytotoxicity assays were performed in 96 well
microtiter plates, by procedure as described by Roy et
al., 20029, Stock solution of the extractswere made
in 1% DM SO and diluted with the medium to afinal
concentration of 0.5, 1, 10, 50, 100, 200 pg/ml in the
plate.

After 48 hrsof incubation at 37°C, 50 ul of MTT
solution (6mgin 5ml) was added to each well and the
plateswereincubated at 37°Cfor 4 hrs. INMTT assay,
plateswereread a 540nminthemicrotitre platereader
(BIORAD). Smilarly theviahility of thecdlswerede-
termined by Trypan Blue Exclusion Method. The per-
centage cytotoxicity wascd cul ated after comparingwith
the untreated control.

Satistical analysis

Experimental data were expressed as mean +
SEM. Student’s t test was applied for expressing the
sgnificanceand P< 0.05 wasconsdered assignificant.

RESULTS

In -vitrocytotoxicity

The MEGA showed significant cytotoxic effect
against the tested human cancer all linesasrepre-
sentedin TABLE 1. ThelC_, value of the MEGA by
MTT wascalculated by Regression analysisand was
foundto be53.70 pg/ml in HL — 60 54.9 pg/ml in K-
562, 199.5 pg/mlin MCF-7 and 177.8 ng/ml in Hela
Cellsrespectively. ThelC, valueof MEGA by and
trypan blue exclusion assay was cal culated by Re-
gression analysisand found to be89.12 pg/ml in HL-
60, 51.11 pg/ml in K-562, 85.11 pg/ml in MCF —7
and 128.8 pg/ml in Hela cells respectively (Figure 1
and Figure 2).

Natural Products

TABLE 1: Effect of M EGA on variouscancer cdl lines

Trypan blue
SNO Cancer Cdl MTT Assay exclusion assay
) Lines MEGA (ICx, MEGA (I Csq,
pg/ml) pg/ml)
1 HL-60 53.70 89.12
2 K-562 54.90 51.11
3 MCF-7 199.5 85.11
4 Heda 177.8 128.8
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TABLE 2: Effect of methanol extract of Grewiaasacita(M EGA) on Body weight, M ean survival time, IL S, Tumor volume,
Packed cell volume, Viableand Nonviabletumor cell count in EAC Bearingmice

%

. Non
Dose Mean Increase Tumor Viable cell .
Treatment  (mg/ '\I;voe'}tialh?czdg/ survival  of life  volume \/P;ﬁl:neg (Crﬁll) (x10* V'?gl%fe”
kg) 9D time(days Span (ml) cellsml)
cellgml)
(ILS)

EAC control
(0.9% Nad) 5mi 22.12+0.21 18.51+0.38 3.29+0.01 2.83+0.04 18.11+0.02 10.9+0.10
MEGA
(250mg/kg) 250 20.03+0.84 26.14+0.41 41.22 2.50+£0.51 1.70+£0.51* 11.80+0.07* 14.1+0.60*
+EAC
MEGA
(500mg/kg) + 500 19.60+0.94 29.83+0.69 61.16 1.14+0.23  1.20+0.12*  9.82+0.51*  16.5+0.60*
EAC
Cisplatin +
EAC 5 20.54+1.24 35.78+0.56 73.30 0.60+£0.20  0.20+0.01*  1.25+0.10* 21.56+0.20*
MEGA
(500mg/kg) +
Cisplatin+ 50045 201t 3BIBE 7867 054:027 0216001 121021  2447+0.51
EAC +1.14 1.01

EAC=2x 10° cellsymouse *P<0.05 for the treated groups when compared with EAC. Values are mean + SEM, n=6

Antitumor activity

From the studiesaboveit was noticed that the non-
viablecdlscount wasmorein MEGA treated animals
at dose of 500 mg/kg body weight ascompared to the
EAC treated ones. Treatment with the MEGA at the
dose of 500mg/kg body weight prolonged thelife span
(increased by 61.16%) of EAC tumor bearing mice.
The standard reference drug (Cisplatin 5mg/kg body
weight) exhibited 73.3% (p<0.001). But the treatment
with MEGA and Cisplatin combination showed 78.67
% increaseinthelife span. Body weight of the tumor
bearing micewasalso found to be decreased with the
MEGA adminigtration. Inthe haematol ogical param-
eters, thehaemogl obin content wasdecreased inEAC
treated mice, whereasrestoration and el evation of hae-
moglobin levels were observed in case of MEGA
treated animals. Restoration of elevated WBC levels
was seenwith thetreated group. (TABLE 2)

Oneof themgjor criteriaof judging good antican-
cer drugsisthat it should be ableto prolongthelifeand
decreasetheleucocyte count. Reduced volume of tu-
mor and increased life span a soindicated decrease of
cdll division. Theanaemiaassociated with carcinoma
was also restored to normal levelswhen compared to
the control group asindicated by theincreased RBC
count and hemoglobinlevd. Theseindicatethat MEGA

has notoxic effects on the haematol ogical system(™9.
DISCUSSION

Exploration of ethnopharmacol ogy and traditional
medicineisincreasingly gaining momentum, accompa:
nied by increased |aboratory researchinto the pharma
cologica propertiesof thebioactiveingredientsandtheir
ability totreat different diseases. Prliminary investiga
tionwiththemethanoalic fraction of thisimportant plant
demonstratessignificant antitumour activity. Thedoses
of 250 mg/kg b.w and 500mg/kg b.w, p.o. were se-
lected based onthe preliminary studiescarried out. The
MEGA wasa sofound to beactiveagaingt al thefour
human cellslinesas obtaned from the cytotoxicity as-
says. Further investigationisbeing carried out for find-
ing the phytochemical entitiesresponsiblefor diciting
theeffects.
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