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ABSTRACT

Based on the ethno pharmacological evidence, thsgmt study was performed to investigate the amtaactivity
of chloroform extract of aerial parts of Gomphreglabosa against Ehrlich Ascites Carcinoma (EACiced solid
tumor. Acute toxicity study shows that, the extveas non-toxic up to 2000 mg / kg body wt. Adnmtistn of 200
or 400 mg / kg p.o. in mice, caused significantuibn in body weight, packed cell volume and @atgll count
compared to the EAC control group, and restoredhbmatological and biochemical parameters towardemal

value. Histological study indicated that the damdgissue was recovered by extract and solid tunodunae was
reduced significantly. Thus, the findings revealgnificant anti-cancer activity of the extract.
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INTRODUCTION

Cancer is a second leading cause of death in dewel@ountries, with uncontrolled division of ceiisthe part of
the body [1]. The cancer burden in developing coestis raising as a result of increasing poputatgeing and
growth, and adaptation of cancer-associated lifestghoices including smoking, physical inactivitynda
‘Westernized diet’ [2]. Recently it has been repdrthat there were more than five lakh people diedancer in
India in the year 2010, and in female most deatliewdue to breast cancer. The standard methodscuseahtly to
cure or control the cancer, exhibit severe toxicitynormal tissues. Therefore, worldwide reseaschoing on to
investigate the best effective antitumor agentsnfidifferent sources. Among the different sourceshhl source
remains important in identifying lead molecule lie plants with proven anticancer property thamately occupies
the platform for clinical use. More than 60% of ttemmercially available anticancer drugs are rdlatenatural
origin. The numbers of ethno medicinal plants vatiticancer properties reported in India are ardd@dwith the
commonest phytochemical constituents like alkalogiigcosides, terpenoids, stearic, oleic, palnata, flavonoid,
B-sitosterol, amino acids, saponins etc.

Different species of the same genus have beentegptr possess similar pharmacological activity]3Literature
search on this line, indicates th@ martiana[5] and G.macrocephalg6] have been reported for anti-tumor
activity; however, the anticancer property@dmphrena globosaet another plant belonging to the same genus has
not been investigated though the plant has beeortexp for antihypertensive property and containgagponins,
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alkaloids, reducing sugars and coumarins THerefore, the present study was undertaken tostigze the
anticancer property dbomphrena globosasing chloroform extract of aerial parts of tharl

EXPERIMENTAL SECTION

Plant material

The aerial parts dBomphrena globos@Amaranthaceae) were collected freshly in the mafithune, in and around
Tiruchengode, Namakkal district, Tamilnadu, Indide plant was authenticated by Dr. G.V.S. Murthgint)
Director, Botanical Survey of India, Coimbatore €8jmen Number: 1368). The aerial partsS@mphrena globosa
were dried under shade, coarse powdered, and &dré600 gm) with chloroform by continuous hot extion
method for 20 h by using soxhlet apparatus [8]. €kkeact was concentrated to a dry mass by vacustitiation
and controlled temperature (D50°C). The crude chloroform extract was 36 g by wiie{-7.2%). The extract
was preserved in a refrigerator 8€4until further use.

Chemicals

5-Flurouracil (5-FU) was obtained from Ranbaxy,.L.@urgaon, India. Tryphan blue was obtained fronMiddia
Laboratories, Ltd., Mumbai, India. All other chewilig used were of analytical grade.

Tumor cells

Ehrlich Ascites Carcinoma (EAC) cells were supplgdAmala Cancer Research Centre, Trissur, Kehetha. The
cells were maintained in vivo in Swiss Albino Mibg intraperitoneal transplantation. EAC cells aafgid from the
peritoneal cavity of mice were washed with phosphmtffer solution (pH 7.4) and used for inducingits tumor
in mice under study.

Dose suspension and solution

For the short term cytotoxicity assay against tA€Eell lines, chloroform extract oomphrena globoséCEGG)
was dissolved in phosphate buffer solution (pH a”J the volume made up to 10 ml to obtain a 10§fénjustock
solution, which was stored at “ZDuntil further use. The CEGG and standard 5-FUeveeispended using sodium
carboxy methyl cellulose (CMC, 0.2%) and administeorally to the animals to evaluate the potencgnticancer
activity.

Animals

Adult female albino mice of Swiss strain were uded the studies. The animal ethical clearance fomal
experiments was obtained from the Institution AdirEghical Committee, Swamy Vivekanandha College of
Pharmacy (889/ac/05/CPCSEA dated 2%ril 2005). Female mice which were nulliparus amh-pregnant and
weighing 25 to 30 g were used for the study. Eagmal, at the commencement of its dosing, was &wedd and
weight variation was within + 20% of the mean weigh any previously dosed animals. The temperaiurihe
experimental animal room was 22°C (x 3°C) and #iative humidity was between 50-60%. These animeise
fed with pellet diet supplied by Amrut LaboratoAnimal Feed Company, Sangli, Maharashtra, India dnitking
waterad libitum. They were kept in 12h/12h light/dark cycle and rteiimed for at least 5 d prior to dosing for
acclimatization to the laboratory conditions.

Preliminary short term in-vitro cytotoxic study

Preliminary investigation oih-vitro cytotoxic study was performed on chloroform, etileand aqueous extract of
Gomphrena globosaising EAC cell line. The viability of the cells waketermined using Tryphan blue dye
exclusion method [9EAC cell line was aspirated from the peritonealitygand washed three times with phosphate
buffer solution (pH 7.4). One million cells werecubated with various concentrations (61.25-1000nl)gof the
extract in a total volume of 1 ml for 3 h at 37%3ter incubation the percentage of dead cells vasutated from
which the 1G, was determined.

Acute oral toxicity study

The acute toxicity study was carried out as perghielelines of OECD-423 [10]. Three albino mice eéasted
over night and the test sample CEGG was givenyoadla starting dose of 5 mg/kg. p.o. Animals waveerved for

a period of 2 h, then occasionally for 4 h for s#yeof any toxic signs and mortality. Since no madity was
observed, same dose was repeated with another gfampmals. The procedure was repeated for dosB6,B00
and 2000 mg/kg. p.o. in separate group of aninTae.maximum dose of 2000 mg/kg did not produceraastality

and toxic symptoms. So, for further studies f/a0d 1/8' of the maximum dose (2000 mg/kg. p.o) values were
taken as treatment dose [11, 12]. Behavior as agetither toxic symptoms if any was observed ford84and 72 h
[13]. The animals were kept under observation up4a after drug administration to find out delayadrtality if

any [14].
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In-vivo anticancer activity

Adult female Swiss albino mice were divided int@f®ups each group consisting of 12 animals foryshgdtwo
parameters (mean survival time, n=6 and hematabgiarameter, n=6). All the animals were inoculatgth
1x1C® EAC cells / intraperitoneally / mouse except foe normal control groups. This was considered gs@a
and group | and group Il were normal control anthdu control respectively. These two groups weraté® with
the equal volume of 0.9% sodium chloride solutiom Group Ill, which served as the positive contrehs treated
with the suspension of 5-FU at 20 mg/kg p.o. Grddpand V were treated with the CEGG at 200 and d@okg,
p.o, respectively. All these treatments were gi2drh after the tumor inoculation, once daily fordalys. After the
last dose and 24 h fasting, 6 mice from each greepe selected randomly. The blood was collecteth fthese
animals by retro-orbital puncture under mild anesih condition; and the hematological parametech s1$ red
blood cells (RBC), white blood cells (WBC) and hegtobin content (Hb) were studied using cell dilgtifiuids
and hemocytometer. Differential cell count (DC) wasried out from Leishman stained blood smear$. [TFhe
ascitic fluid was collected from the peritoneal itaof the animals once on f@and 28' d from each animal and
observed for appearance, color and cell count. rEse of the animals were noted for the Mean Sutviime
(MST) and changes in the body weight were recordedo 45 days. The anticancer efficacy of CEGG was
compared with that of 5-fluorouracil [16]. The M®T the treated group was compared with that ofdbwetrol
group using the following formula.

MST = (T-C)/C x 100
T = Treated group; C =Control group

Solid tumor volume

Mice were divided into three groups, each groupsiiimg of six animals, and tumor cells 1 ¥ t@lls per mouse
were injected into the right hind limb (thigh) df #the animals intramuscularly. Group | was tumontol, group |
and Il received CEGG 200 and 400 mg/kg. p.o rethypelg and given for 10 d continuously. Tumor magas
measured from"7d of tumor inoculation. The measurement was cawig every 8 d for a period of 48 d [17].

From the mass of solid tumor obtained, the solidduvolume was calculated using the following fotayw/ =
4/3nr?, where ‘r' is the mean of thé and f.

Statistical analysis
All values were expressed as mean = SEM. The data statistically analyzed by one way ANOVA follaivby
Turkey Kramer multiple comparison test. P valued80vas considered significant.

RESULTS

Preliminary short term in-vitro cytotoxic study

The results obtained from the study are given ig-Filt was observed that CEGG produced potenttayio
activity with the inhibitory concentration of (IC566.87 pg/ml for EAC cell line as compared to 2@1.g/ml and
858.96 pg/ml for ethanol and aqueous extracts otispty and therefore, chloroform extract was ugadfurther
studies.

Acute oral toxicity study

There was no significant change in the behaviazaponse of the animal at the different doses of GE&sted
(2000, 300, 50 and 5 mg/kg. p.o). No mortality loé tanimals was observed even in the maximum do20@d
mg/kg.p.o.

In-vivo anticancer activity

The mean survival time and percentage increasieirspan of CEGG in both doses (200 and 400 mg/&y @n
ECA were increased significantly to 36.50+1.06 (J8¢6<0.001) and 37.8310.67 (84.54%), (p<0.001peetively
as compared to tumor control (20.50+0.99) and ffexis were almost near to that of the standarBI{@+o Uracil,
40.67+0.88), (90.4%), however, no significant difiece in the activity was observed between 2004&@dmg/Kg
p.o (p>0.05). The results of the packed cell vaduend body weight of the treated doses show thenpgtof the
anti-cancer property is dose dependent (p<0.0019.ekperimental data of MST, packed cell volume raaldiction
of body weight are given in Fig - 2 a, b and c eetively. The CEGG in both doses (200 and 400 mg/kg
reversed the changes in the hematological parasnetduced by tumor to normal values in EAC siguifitty. The
analytical data of the haematological parametergiven in Table-1.
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Solid tumor

The results of solid tumor volume are given in Big: The solid tumor mass of EAC of the CEGG inhbdbses
(200 and 400 mg/kg p.o) was reduced significariflye results of the solid tumor volume of the CEGGhoth
doses (200 and 400 mg/kg p.o) for EAC were foundeo5.01 + 0.25 (p<0.001) and 3.22 + 0.21 (p<0.001)
respectively as compared to tumor control (12.8162) and the effect was found to be dose deperfdeft05).
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Fig 2a Mean Survival Time of CEGG on EAC bearing mie; n = 6 animals in each group; Values are expre=ss$ as Mean + SEM.

286



S. T. Lathaet al J. Chem. Pharm. Res., 2013, 5(2):283-289

:% 25 T / \w
E N\

Fig 2b Packed Cell Volume of CEGG on EAC bearing naie; n = 6 animals in each group; Values are expre=s as Mean + SEM.
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Fig 2c Reduction of body weight by CEGG on EAC beang mice; n = 6 animals in each group; Values arexpressed as Mean + SEM.
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Fig 2d Reduction of Solid Tumor Volume by CEGG in AC bearing mice; n = 6 animals in each group; Valugare expressed as Mean +

SEM.

Table 1 Haemotological parameters of CEGG treated e bearing EAC cell line

Haematological Normal Tumor EAC + EAC + EAC +
parameters control control 5-FU CEGG 200 | CEGG 400
Total WBC (10%mm) | 1551 | 017+ | 20107 | 000" | s048"
RBC (x 10/mm’) 196.6261 10.5]..?.3*** 10.72'3‘3*“ J_roéizglb** 10.72'(2)13***
Hb (g/dl) 11.04 4.43 10.63* 9.6%m 10'25**
+0.18 | +0.11° +0.09 +0.07 +0.16
71.77 47.50 66.23 58.88 65.83
Lymphocyte +0.84 | $0.57*" | 079" | +0.69*" | +0.95""
Neutrophils 26.12 51.07 22.20 39.55 23.50
+0.63 | +0.41° +0.69 +0.62 © +0.47"
Eosinophils 1.76 2.15 1.56 1.99 1.63
+0.14 | +0.11" | +0.16°"™ +0.18" +0.15°

@+ 120,001 compared to normal controt+* p<0.001, ™* p<0.01 compared to tumor control; n = 6 animafseach group; Values are
expressed as Mean + SEM.

DISCUSSION

Cancer is one of the leading causes of mortalityldwide and the failure of conventional chemothgrép effect
major reduction in the mortality indicates that nepproaches are critically needed. Recently a greshphasis has
been given towards the researches on complemestaralternative medicine that deals with canceragament.
Several studies have been previously conductecedsshunder the multitude of ethno botanical grodud several
compounds isolated from plants, like terpenoidgcagides, alkaloids and flavanoids, are reportedafdicancer
property. Based on this ground much number of plaith anti-tumor properties have been reported. [18

From the literature, we found th@&omphrena martianand Gomphrena macrocephalaelonging to the genus
Gomphrenaand their phytoconstituents have been earlierrtegdor invitro and in vivo anticancer property .
The petroleum ether extract Gomphrena martianavas found to possess a lipophilic flavanoid fratctiith
cytotoxic activity [5]. The in vitro cytotoxicity fathe ethanol extract of the leaves@bmphrena globoskelonging
to the same genus was investigated; however theitpolvas found to be low [7]. These variable aaticer
properties of Gomphrena species support the effiesblvent system on the activity of the plant. €idering the
above factors the aerial parts of Bemphrena globoswas extracted out with chloroform, ethanol and wated
the extracts were subjected to preliminary in vitypotoxic activity. Study was carried out with féifent solvents
using chloroform, ethanol and water. Thed@alues obtained from the study indicated that,cthieroform extract
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showed potent anticancer activity, indicating tlyeotoxic responsible compounds are lipophilic inuna and the
chloroform extract was used for further studies.

The acute toxicity study performed for the CEGGdatkd that the extract was safe and did not predignificant
changes in its behavior or mortality. The in vivtieancer study was carried out with EAC cell libecause this
can grow in almost all strains of mice rapidly wistygressive behavior [19], which inducper sea local

inflammatory reaction on inoculation, which increaghe vascular permeability with an intense edfamaation,

cellular migration and a progressive ascetic fligdmation [20]. The ascetic fluid constitutes aedir nutritional

source for tumor cells, which is responsible fantw growth with the significant increase in bodyigbe in the

EAC tumor control bearing mice [21]. The signifitaaduction in the values of body weight, packelll walume

and viable cell count indicate that the extract raayon either directly on tumor cells or indirémtal effect in a
dose dependent manner.

Tumor growth normally affects various hematologiparameters like decreasing hemoglobin content, RBE&
increasing WBC resulting in the myelosuppressiath suppression of humoral immunity. So the anti-earctivity

is generally assessed by restoration of the chamgékese parameters to normal. The acceptanceriarifor
determining the antitumor activity of a compoundhis determination of circulating WBC [22] and tlife span
prolongation [23]. The CEGG significantly decreas&BC Count and increased RBC count, lymphocyte and
neutrophils count as compared to tumor control. dlienges in hemoglobin, neutrophil, monocyte angplyocyte
brought about by the induced cancer reversed valoss to normal.

The MST was extended nearly two fold by the extteestment as compared to tumor control, and thd MS
extract treatment was almost comparable to thd&-&diorouracil, which reveals that the plant haseptial anti-

cancer property. The changes in RBC, WBC and epkiteocount brought about by the CEGG was fountteéo
dose independent; however CEGG reversed Hb, lympaa@nd neutrophilsin a dose dependent manner. iThas

be conclusively stated that the pl&dmphrena globosis a potential source for anti-cancer propertytier study
on the phytoconstituents of the plant may helpftifiethe lead molecule with potent anti-cancer map.
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