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ABSTRACT

The aim of the present study is to evaluate the effect of aqueous extract of plant Centella asiatica against
papilloma and melanoma tumours in Swiss Albino mice. Topical application of the Centella asiatica
extract at the dose of 500 and 1000 mg/kg body weight at the pre promotion phase showed a significant
reduction in tumor incidence, tumor burden, tumor weight, tumor size, cumulative number of papillomas.
Agueous extract of Centella against melanoma cells in experimental mice two groups of C57BL hybrid
mice were maintained and orally pretreated at the doses of 500 and 1000mg/kg body weight for 30 days
showed increased activity in life span of animals and tumour volume was significantly reduced as
compare to control cell number, packed cell volume, decrease in tumour weight of the mice, increase in
life span .These observations are suggestive of the protective effect of Centella extract against papilloma
and melanoma tumours.
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INTRODUCTION
Cancer is one of the ailments which cannot be cetalyl subdued by chemotherapy. The

chemotherapeutic agents though effective agaimsbustypes of tumour are not totally free fromesid
effects. This fostered our attempts to evaluate some mpleoducts against cancer, as they are less likely
to cause serious side effects (Christina). Manyalmglants like black pepper, asafoetida, pippatl a
garlic are quoted to be useful in different typéscancef>. One such plant isJivanti” (Leptadenia
reticulata), belonging to family Asclepiadaceae, , well knowm fts tonic, restorative and stimulant
property in the Indian system of medicine. Thisnple distributed in the Southern parts of IndiheT
main constituents reported are stigmastg¥el,sitosterol, flavonoids, pregnane glycosides pradeing.
Presence of triterpenes and steroids were alsateghoAerial parts ofLeptadenia reticulata is reported

to contain tocopherol and possess several pharpgical activities such as galactogogue, antimi@obi
and anti-inflammatory activity. Simiarenol (8 —hydroxy-E: B-friedo-hop-5-ene), a rare triterpene
alcohol was isolated from the leaves lofeticulata. Seeds ofL.reticulata are reported to contain
hyperoside, a flavonoid glycosidé.. reticulata is claimed to have hypotensive effect in dogs
Antioxidant principles derived from plants are regpd to have antitumour activity Hence
plantscontaining flavonoids are constantly beingeased for antitumour activily Some of the active
principles present in this plant are reported tdléeonoids. It is also used by the tribals of Kolli Hills,
Tamil Nadu, India for various types of tumors andpractitioners of traditional systems of medicine
against acute tumours.

Hence it was decided to illustrate the ethnobotnise of the plant and the study was planned to
evaluate the effect of Iplant extract@éntella asiatica against papilloma and melanoma tumours.
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MATERIALS & METHODS
Animals: Male Swiss Albino mice (Mus- musculus) of 15-20 gody weight were used in the study.
They were kept on synthetic pellet diet and watkkibitum. The animals were randomly divided in to 8
groups. Each group comprises of 6 animals. Miceewstraved in 2 cfarea with the help of hair
removing cream in interscapular region initiallydaafter every 2 weeks hair were removed with tHp he
of scissors. The treatment was provided topicallysbbaved area using the following protocol. Thastu
protocol is approved by the Departmental Animaliég@ghCommittee. (IAEC, Ref. no,- 670/225/2008).
Chemicals: The initiator DMBA and croton oil (used as promdteere procured from sigma chemical
Co (St Louis, MO).DMBA was dissolved at a concetidra of 10qug/10Qul in acetone. Croton oil was
mixed in acetone to give a solution of 1%dilution.
Cell line and Culture: Melanoma cell line were obtained from National |Geience centre, Pune and
maintained in our laboratory. The C57 BL hybrid en@f both sexes of the mean weight of 25 gm and 6-
7 weeks old were obtained from the animal colonyoof institute. They were kept on controlled
temperature (22°C) and 12: 12 hours light and dsdke and given standard mouse pellet diet andrwate
ad Libitum. Cell suspensions having total 5x10%s¢einimal were injected.
After implantation of the melanoma cell line, animgre kept under observation and experiment was
started after 10 days when the tumours were sdentréatment was given orally for 30 days and tumou
volume and survival time of each animal
was recorded.
Preparation of plant extract
Collection of Plants -Centella asiatica was obtained from thelocal garden in September.2007
Identification - The identificationCentella asiatica plants wasdone by botanist Dr. S.S.Khan (Voucher
specimen NoNR/O1/LGOB/2006) Department of BotanyiaS&cience College Bhopal (M.P )india.
Plant powder was taken for aqueous extraction tirosoxhlet apparatus and refluxed for 2-3 days
at60°C. After the complete extraction, the extraas kept it inwater bath for removing the solvemd a
the dry powder was obtained.
Skin papilloma bioassay protocol:The animals were randomly divided in to 8 groupacte group
comprises of 6 animals. Mice were shaved in 2cnrez avith the help of hair removing cream in
interscapular region initially and after every 2eke hair were removed with the help of scissors.
The treatment was provided topically on shaved as@ag the following protocol.
Group 1: (Untreated control) No treatment was given.
Group 2: (Vehicle control) 10Qu acetone 2 times /week was applied topically up@aweeks
Group 3: (DMBA Alone) 104ug DMBA was dissolved in 100l acetone and single topical application
was given.
Group 4: (Croton oil Alone) 1% croton oil was applied toplg2 days / week for 16 weeks.
Group 5: (DMBA + Croton Oil) 104ug DMBA was dissolved in 10Ql acetone and single topical
application was given. Afterwards 1 % Croton oilsvegoplied on skin 2 times a week up to 16weeks.
Group 6: (DMBA + Centella asiatica + Croton Oil) 104ug DMBA was dissolved in 100l acetone and
single topical application was given. After one Wetihe 100ul of Centella extract, at the dose of 500
mg/kg b.wt. was given one hour before the eachiegtn of 1 % croton oil 2 times a week up to
16weeks.
Group 7: (DMBA + Centella asiatica + Croton Oil) 104ug DMBA was dissolved in 100l acetone and
single topical application was given. After one Wwethe 100ul of Centella extract, at the dose of 1000
mg/kg b. wt. was given afterwards the each apjdinatf 1 % croton oil 2 times a week up to 16weeks.
Group 8: (Centella asiatica) 10Qul of Centella extract at a dose of 500mg/kg b.wt was given tdlyica
two times a week up to 16 weeks.
Melanoma Skin Bioassay
Control Group: This group consisted of four mice. The melanoma lbe¢ (B6F10) were injected
subcutaneously (S.C.) in all four mice.
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Test Group: This group was divided into two sub groups. Eaabugrconsisted of four animals. The
melanoma cell line was injected by S.C. route. filmour bearing mice were orally given dose of 500
mg/kg, 1000mg/kg body weight in agueous extracCeftella asatica as standardized by us in earlier
experiments (10).

Melanoma model: Melanoma cell line were obtained from National IG&lience centre, Pune and
maintained in our laboratory. The C57 BL hybrid en@f both sexes of the mean weight of 25 gm and 6-
7 weeks old were obtained from the animal colonyoof institute. They were kept on controlled
temperature (22°C) and 12: 12 hours light and dgdke and given standard mouse pellet diet andrwate
ad Libitum.

Cell suspensions having total 5x105 cells/ animadeninjected. After implantation of the melanomé ce
line, animal were kept under observation and erpenmt was started after 10 days when the tumours wer
seen. The treatment was given orally for 30 daybstamour volume and survival time of each animal
was recorded. The following groups were maintained.

RESULTS
Papilloma Model: The anticarcinogenicity study @entella extract shows that Single topical application
of DMBA followed by croton oil 2days/week for 16 ke produced skin Papillomas which started
appearing from 7 th week (53 days) onwards. Thielémze of tumors reached 100% and the cumulative
number and mean no. of papillomas in DMBA+ Crotdwere recorded as 14 and 2.33.respectively
The papilloma was delayed and observed after 74 dayhe group which received the treatment of
DMBA + Croton oil +Centella asiatica. WhenCentella extract was topically applied to animals along
with DMBA + Croton oil, the tumor incidence was faito be 66%.and 20 % in dose of 500 and 1000
mg/kg b.wt. respectively and mean number of Papille were recorded as 0.83 and 0.20 respectively,
these difference were observed to be significatdlgreased than DMBA + croton oil. DMBA, Croton
oil, solvent (vehicle control) induced no tumolirttie end of the experiment.
Melanoma: The metastasis ability of B6F10 was determinelagiatica extract treated with different
dose. The C57 BL mice whidateceived extract o€entella at the dose of 500 and 1000 mg/ kg body
weight for 30 days showed increase in life spaarofmalsand tumour size was significantly reduced in
Centella extracttreated mice as compared to control. The tumowrmael wassignificantly reduced to 61
% and 66 % irCentella extracttreated mice as compared to untreated control dsiiBarvivaltime was
also increased iGentella asiatica treated mice as compared with untreated tumouiirigearice.

Table.1: Effects of extract fromCentella asiatica on B16 F10 melanoma cell lines

Mean time of Tumour
Group Dose
survival volume (mm) | % IR %ILS
Control 17.5 days 1638+34 _
CA Treated 500mg/kg 25 days 643+202* 61 42.
CA Treated 1000mg/kg 26.5 days 571+283* 66 51]
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IR - inhibition rate, ILS - Increase in life span

CA- Centella asiatica, Control- Untreated

* Denotes statistically significant in studentt#st at p<0.05
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Table.2: Effect ofCentela Extract on DMBA induced Papillomas in Swiss albinanice
No. of Papillomas
Groups 4n 8™ week 12 week | 16" week | Mean no.of
week papillomas
Untreated - - - - -
Vehicle control - - - - -
Croton oil** alone - - - - -
DMBA* alone - - - - -
Centella *** ext. alone - - - - -
DMBA* + Croton oil** - 2/5 (6) 3/5 (8) 4/5 (19) 3.8
DMBA* + Centella ext** 1/6(2) 2/6(3) 4/6(5) 0.8
+croton oil** -
DMBA* + Centella ext.**** + - 1/5 1/5(2) 1/5(2) 0.20
croton oil**

* Single application of DMBA was given at the dosel0# pg/anima{4 mg/kg b.wt.)
** 1 % croton oil was given after each applicatioiCerfitella extract.
*** Centella extract at the dose of 500 mg/kg body weight grasn one hour before the each application of craib
*xx Centella extract at the dose of 1000 mg/kg body weight wasrgone hour before the each application of craibn

Table.3: Effect of Centella asiatica in skin papilloma model

Total
Group Dose % of Papiloma in weeks papillomas/No.
of animals
4th 8th | 12th | 16th
DMBA* + Croton oil 104pug/animal+1% 0 40 60 80 19/5
DMBA* + Centella *** 104pug/animal+1% 0 16 33 66 5/6
+Croton oil ** +500mg/kg
DMBA*+ Centella **** + 104pg/animal+1% 0 20 20 20 1/5
Croton oil ** +1000mg/kg
DMBA* alone 104pg/animal 0 0 0 0 0/6
Croton oil alone ** 1% 0 0 0 0 0/6
Solvent (acetone) 100ul 0 0 0 0 0/6

* Single application of DMBA was given at the dosel0# pg/anima{4 mg/kg b.wt.)
** 1 % croton oil was given after each applicatioceiftella extract.
*** Centella extract at the dose of 500 mg/kg body weight grasn one hour before the each application of craib

Table.4: Effect ofCentella asiatica on cumulative no. and appearance of Papillomas imice

Days of 1st Cumulative no.of
Group Dose appearence of papilloma
papilloma
DMBA*+ Croton oil | 104ug/animal+1% 74 days 5/6
**CARF* +500mg/kg
DMBA*+ Croton oil | 104ug/animal+1% 83 days 1/5
*rp CA**** +1000mg/kg
DMBA*+ Croton oil | 104ug/animal+1% 53 days 19/6
*%*
DMBA * alone 104pg/animal 0 days 0
Croton oil ** alone 1% 0 days 0
Solvent 100ul 0 days 0

* Single application of DMBA was given at the dosdl®8 pg/anima(4 mg/kg b.wt.)

** 1 % croton oil was given after each applicatioiCefitella extract.
*** Centella extract at the dose of 500 mg/kg body weight wesrgone hour before the each application of craitn
*% Centella extract at the dose of 1000 mg/kg body weight grasn one hour before the each application of crait

www.ijpab.com 125



Neha Raiet al Int. J. Pure App. Biosci. 2 (1): 122-127 (2014) ISSN2@3- 7051

DISCUSSION AND CONCLUSION
Cancer is a group of more than 100 different diseabharacterized by uncontrolled cellular growttalo
tissue invasion and distant metastases [ChabnerlB2011] and the free radicals have been implicated
in carcinogenesis[Player T. 198212]. Supportivethis, many plant extracts containing antioxidant
principles have been reported to possess antituamiivity . Based on this, it was contemplateddoe
out this study. In the present study We examinedjlsitopical application of DMBA followed by
2days/week for 16 week croton oil produced skinilfiapa which started appearing from 7 th week (53
days) onwards.
The incidence of tumors reached 100% and the cdimeilaumber and mean no. of papillomas in DMBA
+ Croton oil were recorded as 14 and 2.33.respalgtivhe papilloma was delayed and observed after 74
days in the group which received the treatment BB+ Croton oil +Centella asiatica. WhenCentella
extract was topically applied to animals along viltIBA +Croton oil, the tumor incidence was found to
be 66%.and 20 % in dose of 500 and 1000 mg/kg espectively and mean number of papillomas,
were recorded as 0.83 and 0.20 respectively,thffeeethce were observed to be significantly decedas
than DMBA + croton oil. evaluated protective effecf CA on antioxidant tissue defense system agains
adriamycin against cardiomyopathy in rats. Propttidaadministrations of both extract as well as
Withanolide were ineffective in inhibiting the mstasis of B16 F10 melanoma c&llKeishi-ka-kei-to is
a traditional Chinese herbal medicine which is raggbinhibits pulmonary metastasis in mice bearing
B6F10 melanoma cells through the stimulation of €D8cell$. Centella extract was studied for the
inhibition of B6F10 melanoma tumour bearing micéeTinhibition rate was increasedntella extract
group. The life span was also increasedadntella extract alone as compared to control group.Studies
have been reported that several naturally occuargpound exhibited anitumour promoting activity in
B6F10 melanoma. These observations on the effectndélla extract on various parameters studied to
evaluate the antitumour activity enabled us to kale that it has significant antitumour activity.
However, further investigations are essential igrisolation of the active principlesadntella extract .
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