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ABSTRACT

The purpose of the present work was to evaluateamtnogenic and cytotoxic potential of Hemidesrmdicus
methanolic root extract (HiRe) against Ehrlich Assi Tumor. The extract showed a significant inovitytotoxic
activity against Ehrlich Ascites Tumor (EAT) ceihd. 1G, value for EAT cell line was 274.83ug.The
anticarcinogenic activity of the extract was detared by using EAT cell line induced ascites tumodeh in mice
and its comparison with standard anticancer druglogphosphamide. The treatment with methanolic eotact of
Hemidesmus indicus (50 mg/kg and 100 mg/kg bodyhesignificantly increased the body weight ofieesctumor
model. The life span of treated animal was incrdageto 67.78%.The results were more significamhioe treated
with 100 mg/kg body weight. This study revealed tdiamidesmus indicus may have a great potentiabeo
exploited for the search of anticancer drugs.
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INTRODUCTION

Over the past few years, cancer has reminded arrmajese of death and the number of individualsijvwith
cancer is increasing. Cancer is mostly treatedHgmotherapy, radiation therapy and surgery, bulb éaatment
has its own side effects. Cytotoxicity is one af themotherapeutic targets to anticarcinogeniwigcfil]. Most of
the clinically used anticarcinogenic agents posssggificant cytotoxic activity in cell culture sysn.
Cyclophosphamide is a cytotoxic alkylating drughnét high therapeutic index against a variety ofceas [2]. Its
side effects include nausea, vomiting, and boneomarsuppression. Hence a major portion of the airre
pharmacological research is devoted to anticanaey design customized to fit new molecular targdis Herbal
remedies are natural products derived from plants @ant extracts have been used traditionallyréattvarious
diseases or to promote general health [4].The Bdarcherbal remedies and natural substances aderstanding
their mechanisms of action in the body is on tise.rDue to the enormous property of plants, whictiresize a
variety of structurally diverse bioactive compounithe plant kingdom is a potential source of chaintonstituents
with antitumor and cytotoxic activities. Indian ni@dal plants are quoted to be useful in differgmtes of cancer
diseases [5, 6]. One such plantHemidesmus indicus Linbelongs to the family Apocynaceae) [7], commonly
referred to as Indian sarsaparilla, Anantamool anidiri is a commonly available perennial climbifagnp used as
the main ingredient in the preparation of the cadl refreshing drink Nannari sherbat. It is a rat¥ India and
also found in south tropical Asian countries sushPakistan and Sri Lanka [8Hemidesmus indicus a well
known medicine for antioxidant and anti-inflammatdiseases [9].Tribal people used this plant tattthe cancers
of abdomen and skin. The root decoctiorHeimidesmus indicuR.Br. was tested on hepatoma HepG2 cell lines.
[10,11]. The plant is used in traditional medicinebiliousness, respiratory disorders, eye diseasgteptic fits in
children, kidney and urinary disorders, loss of etjffp and burning sensation [12,13]. The major dbam
constituents are Coumarin, hemidesmine, hemidieejidesine and rutin [14].With all these wide spattrof
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medicinal properties, the present study aims téuet@ the anticarcinogenic and cytototoxic actbatof methanolic
root extract ofHemidesmus indicuagainst EAT cell line, and comparison with standeinémotherapeutic agent
cyclophosphamide.

MATERIALSAND METHODS

Collection of plant material and Preparation of crude extract

Hemidesmus indicus wasllected from Authenticated crude drug supplieMwysore and identification was done
by a taxonomist. ldentification was confirmed bypdsiting the voucher specimens in the Herbariunthef
Department of Botany, University of Mysore, and Mres The powdered shade dried plant roots wereustivaly
extracted with methanol using soxhlet extractiopaaptus. The solvent of extraction was evaporatathtness and
the residue thus obtained was used for anticareimogand cytotoxic analysis.

Animals

Swiss albino mice were obtained from animal holemartment of Zoology,

University of Mysore. Mysore, India. They were kepider standard conditions of humidity and tempeeain
animal house of Department of Zoology.

Cdll line
Ehrlich Ascites Tumor (EAT) cells were obtainednfrdNational Center for Cell Science, Pune, Indiae Thll was
maintained in mice by intraperitonial inoculation.

In vitro cytotoxic activity

Short-term cytotoxic activity of the HiRe was asséyy determining the percentage of viability of TE€ell using
the trypan blue dye exclusion method with haemaugter [15]. EAT cells were cultured in the peritaheavity of
healthy albino mice weighing between 28 to 30g hjgdting a suspension of cells (1 x*@ells / ml) intra
peritoneal. The cells were aspirated asepticallynfthe peritoneal cavity of the mice on day 15 aadhed with
phosphate buffered saline (PBS), (0.2 M, pH 7.4) @ntrifuged for 15 min at 1,500 rpm in a cengduThe pellet
was re-suspended with PBS and the process wastedpbace times. Finally, the cells were suspendedknown
quantity of PBS and the cell count was adjustet xdl0cells / ml. Then, 0.1 ml of this diluted cell suspin was
distributed into test tubes and exposed to 0.1avheof the different concentrations of the Hi&el incubated at
37°C for 2 h. After 2 h, the trypan blue dye exclustest was performed to determine the percentadslityaand
the 1G, value was calculated.

Effect of HiRe on the survival rate of ascitestumor bearing animals

Animals (Male, 6-8 weeks old) weighing 28-30 g wedieided in to four groups of six animals each. Ml@EAT
cells (1 x 18% in 0.1 ml of phosphate buffered saline (PBS) wiejected in to the peritoneal cavity. Group 1,
control: Oral administration of 0.1 ml of distillegater / animal. Group 2, Standard: Cyclophosphanidmg/ kg
body weight. Group 3, HiRe 50 mg/ kg body weighto@® 4, HiRe 100mg/kg body weight. Drug was adntémed
orally and cyclophosphamide was given by intrapegtl injection from the first day of tumor indweti The death
pattern of animals due to tumor burden was notebtlae percentage increase in life span (% ILS)-€]T] x 100
where ‘T" and ‘C’ are mean survival of treated amhtrol mice respectively. Percentage increasedylweight %
IBW = [W-W/W,] x 100 where VY was the average initial weight of mice before ulation of EAT cell lines and
W was the average weight of mice on the fifteerath of inoculation.

Statistical analysis
All data are expressed as mean * standard dewsat®n).Significance of differences was assed at®<Bby one
way ANOVA followed by post hoc Dunnet'’s test.

RESULTSAND DISCUSSION

Cancer is a disease of misguide cells that have fgential of excess proliferation without appanatation to the
physiological demand of the process. It is the sdclargest cause of death in the world. Of all #wailable
anticancer drugs during 1940-2002, 40% were napnaducts or derived from natural product, with teo 8%
being natural product mimics [16].Chemotherapy e @f the methods for the treatment of cancer. Joma
complication of chemotherapy is its toxicity to mal cells, which is due to the inability of drug ddferentiate
between normal cells and malignant cells. Thisroftepacts the efficacy of the treatment and evehkemat
impossible to cure the patients. One of the retpssif cancer chemo preventive agent is eliminatfoslamaged or
malignant cell through cell cycle inhibition or inction of apoptosis with less or no toxicity to mal cells [17].
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Cancer chemoprevention, utilizing chemical compaurt natural products revert or inhibit malignamll ¢
transformation, prevents invasion, metastasis wdnddess painful, more economical and rational aggn for

cancer control .The use of herbal medicine or dyedgents is being increasingly utilized as anatifie way for the
management of many cancer treatments [18]. Theegteeecent impact of plant derived drugs is obe=grn the

area of antitumor research, where compounds suctexas, vinblastine, vincristine, and camptothedtiave

dramatically improved the effectiveness of chemiatpg against some of the dreaded cancers [19].&/¢here is a
great potential for the development of anticancegs from the essentially untapped reservoir oflhat kingdom.

Here the methanolic extract of HiRe showed markgdtoxic activity (Fig. 1) for EAT cell lines. Theoncentration
required for 50% death (kg) was found to be 274.83for EAT cells.
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Figure.l Cytotoxic activity of methanalic extract of Hemidesmusindicus on EAT cell lines: Dose response curve.

The animals of the tumor control group inoculatethw AT survived for a period 18+1.58 days. Thatreent with
cyclophosphamide survived for 30+1.58 days,HiiiRe at 50 and 100 mg/kg body weight increasedhtlezage life
span of animals by 24.8+1.3 days and 30.2+2.68,dagpectively (Fig.2)
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Figure.2 Effect of methanolic extract of HiRe on average life span of ascitestumor bearing mice. Groups- I: Controal, I1:
Cyclophosphamide 10mg/kg, I 11: HiRe 50 mg/kg, 1V: HiRe 100 mg/kg. ** Represents comparison between control and treated groups.
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The increases in life span at 100 mg / kg body hteigere found to be significant (P<0.001). The Hiitethe
100mg /kg body weight dose was found to be moremianh inhibiting the proliferation of EAT with theercentage
increase in life span of 67.78%, cyclophosphamigtad/kg, 66.67%, HiRe 50mg/kg 38.8%.

The percentage increased in body weight was redircétiRe treated animals in a dose depended manitbr
significance of (P <0.01) respectively (Fig.3 and 4
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Figure.3 Effect of methanolic extract of HiRe on average body weight of ascitestumor bearing mice. Groups- I: Control, I1:
Cyclophosphamide 10 mg/kg, I11: HiRe 50 mg/kg, 1V: HiRe 100 mg/kg. ** Represents comparison between control and treated groups.
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Figure.4 Effect of methanolic extract of HiRe on increase in body weight of ascitestumor bearing mice. Groups- |I: Control, I1:
Cyclophosphamide 10mg/kg, I11: HiRe 50 mg/kg, I'V: HiRe, 100 mg/kg.* Represents comparison between control and treated groups.

Ehrlich ascites tumor is a rapidly growing carcirgomith very aggressive behaviour [20]. It is aldegrow in

almost all strains of mice. The Ehrlich ascetic eunmplantation induces a local inflammatory reawti with

increasing vascular permeability, which resultsumintense edema formation, cellular migration amtogressive
ascetic fluid formation[21] .The ascetic fluid issential for tumor growth, since it constitutesiat nutritional

source for tumor cells [22]. The results of presstntly proved that HiRe can reduce the ascites tlomaen in a
dose depended manner. HiRe 100mg / kg body wesghbre effective than the standard drug cyclophasidie at
a dose of 10mg / kg body weight. This could indicaither a direct cytotoxic effect of HiRe on tunoells or an
indirect local effect, which may involve macrophagivation and vascular permeability inhibition.
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CONCLUSION

Our results showed that HiRe can reduce the astiteor burden in a dose depended manner. HiRe ¢ 0kg
body weight is more effective than the standardydryclophosphamide at a dose of 10mg / kg body hteithe
percentage increase in life span at the 100 mghbokly weight dose of the HiRe was found to be igadst among
the two doses tested. These results provide sewitgnce suggesting that HiRe have in vitro cytiibx against
EAT cell lines. The cytotoxic activity of HiRe agat EAT cell line partially explains its significen
anticarcinogenic activity against ascites tumoredeh results are leading us to the hypothesis Hleatidesmus
indicusroot extract could be used to develop effectivwrdaheutic approaches towards the prevention oniesds
of various immune conditions and different typesancer.
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