Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2014, 5(2):81-87

Der Pharmacia Sinica

Library ISSN: 0976-8688
CODEN (USA): PSHIBD

Anticancer activity of Tephrosia purpurea root extracts against Ehrlich Ascites
Carcinoma (EAC) cells in swiss albino mice

A. Muralidhar* %, A. Somasekhat, A. Sumanjalil, B. Praveen Kumar', B. Lakshmi
Prasannd, T. C. Shahdul Valtand D. Bhargavi

'Department of Pharmacognosy, Srinivasa InstitutBleirmaceutical Sciences, Proddatur, YSR Kadapst)Di
Andhra Pradesh, India
“Department of Pharmacognosy, St. Johns CollegéafrRaceutical Sciences, Yemmiganur, Kurnool (Dist),
Andhra Pradesh, India

ABSTRACT

The study aims to evaluate the anticancer propeidfeaqueous and ethanol extracts of Tephrosiaymeso (Linn)
roots against Ehrlich Ascites Carcinoma (EAC) dales in Swiss albino mice. In case of EAC induliedid
tumor, after 24 hours of tumor inoculation, theraxts were administered daily for 14 days. On daytlie mice
were sacrificed for observation of antitumor adiviThe effect of aqueous and ethanol extractshengtowth of
transplantable murine tumor, lifespan of EAC begrimice and simultaneous alterations in the hemgiokl
profile were estimated. The ethanol and aqueousaetst showed decrease in the tumor volume, tumaghte
viable cell count and increase in the mean surviirake there by increasing the life span of EAC tuilpearing
mice. Hematological profile was reverted to norrfealel in the extracts treated mice. From the préstudy the
ethanol and aqueous extracts of Tephrosia purpus exhibited the antitumor effect in a dose depeat
manner comparable to that of standard drug, 5-Fubkracil. Further the phytochemical investigaticsfsaqueous
and ethanol extracts revealed the presence of ailtsl glycosides, flavonoids, phytosterols, phenctimpounds
and tannins in ethanol extract and phytosterols a@bohydrates in aqueous extract. Hence the ptesen
investigation provides a scientific base to thenettmedicinal use of Tephrosia purpurea which isgédy
attributable to the additive or synergistic effeftheir constituents.

Keywords: Tephrosia purpureaEAC cell lines;Anticancer activity.

INTRODUCTION

Cancer continues to represent the largest causeuélity in the world and claims over six millidies every year
[1]. Most of the research carried worldwide focuseéind a way to prevent and treat the cancethénpresent day
several methods exists for the treatment of casaeh as chemotherapy, radiotherapy and surgery.ngntiois
chemotherapy is now considered as an efficient otettor treatment of cancer. However, the most @& th
chemotherapeutic agents exhibit severe toxicitllteng undesirable side effects [2]. Moreover mahyhe active
molecules are highly expensive and teratogenic.celehere is a need to find alternative drugs wiaich highly
effective and nontoxic.Plants have a long histdryse in the treatment of cancer. Over 60% of culyaised anti-
cancer agents are derived in one-way or anothen fnatural sources, including plants, marine orgasisand
microorganisms [3]. It is estimated that more tHE0%0 of all the patients diagnosed with cancer e®plo
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complementary and alternative medicine-especialpal medicine [4]. EAC cells are experimental tummodels
used worldwide in cancer research. In 1907, Padidehdiscovered this tumor in the mammary glandaokhite
mouse, and the tumor was named after him [5]. Teegmt form of EAC cells has been developed by levghal
and Jahn [6] from one of the several carcinomasl|iig

Tephrosia purpuredl). (Fabaceae), commonly known as “Sharapunkh&Banskrit, is a copiously branched, sub-
erect, herbaceous perennial plant, which occumitiirout the India [8]. Whole plant has been useclite tumors,
ulcers, leprosy, allergic and inflammatory condiSosuch as rheumatism, asthma and bronchitis [8. aqueous
extract of Tephrosia purpureaseeds has shown significantvivo hypoglycemic activity in diabetic rabbits [10].
The flavanoids isolated from the plant has beeonted to have antimicrobial activity [11]. It hds@been reported
to acquire hepatoprotective, mast cell stabilizamgl erythrocyte membrane integrity enhancing effiectarious
animal models [12, 13]. Phytochemical investigagiomTephrosia purpuredave revealed the presence of various
phytoactive constituents such as glycosides, radendsoflavone, flavanones, chalcones, flavantiésiones and
sterols [14].

Plant derived natural products such as flavona@penoids and steroigsc have received considerable attention in
recent years due to their diverse pharmacologiagbgrties including antioxidant and anticancen\étsti[15, 16].
From this viewpoint present study was carried ouevaluate the anticancer activity D&éphrosia purpureaoot
extracts against Ehrlich Ascites Carcinoma (EAC$wiss albino mice.

MATERIALS AND METHODS

Chemicals

Tryphan blue (Sigma, USA), dimethyl sulfoxide (Rarp Fine Chemicals, Mumbai, India), 5-Fluoro Uracil
Ehrlich Ascites Carcinoma, (Amala Cancer reseasstire, Thrissur, India). All other chemicals antvents were
obtained from local firms (India) and were of highpurity and analytical grade.

Plant material

The roots ofTephrosia purpureavere collected in the month of January 2012 frdmaldkona forest of Tirumala,
Chittore district, Andhrapradesh state, India. Hagnples were authenticated by Dr. Madhava chetbgisfant
Professor of Botany, S.V. University college, Tiatip India. A herbarium specimen has been depositethe
college for further reference.

Preparation of plant extracts

The roots were dried in the shed and coarsely pmdderhe powder was extracted with ethanol in ahkebx
apparatus for ethanol extract (EETP) and with atumé of Chloroform: water (1:99) by maceration psg for
aqueous extract (AETP). The extracts were condewtri@ remove the solvent completely under redyredsure
and storedn vacuotill use. The percentage yield of EETP and AETPenealculated and found to be 9.93% w/w
and 12.8 % w/w, respectively.

Phytochemical screening
The ethanol extract (EETP) and aqueous extract B3E®f Tephrosia purpurearoots were subjected to
Phytochemical screening according to the phytocbhahmethods described by Harborne [17].

Experimental animals

Male Swiss albino mice (22 to 28 gm) were usedalbthe experiments in the present study. The alsimere
maintained under standard husbandry conditionfiénanimal house of the institute (temperaturet25C) in a
natural light-dark cycle and fed with standard mtddiet and watead libitum. Ethical committee clearance was
obtained from IAE (Institutional Animal Ethics Conttee) of CPCSEA (Ref. No./IAEC/XII/02/SIPS/20114A).

Acute toxicity studies

The acute toxicity of ethanol and aqueous extratibephrosia purpureaoots were determined as per the OECD
guideline no. 423 (Acute toxic class method) [Bsed on the results obtained from this studydtse for EETP
was fixed to be 100 mg Kgb.w. and 200 mg kgb.w. similarly the dose for AETP was fixed to t02mg kg" b.w.
and 500 mg kg b.w. for dose dependent studly.
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Transplantation of tumor

Ehrlich Ascites Carcinoma cells were supplied bwada Cancer Research Centre, Trissur, Kerala, .Iidia cells
were maintainedh vivoin Swiss albino mice by intraperitoneal transpltinta[19]. The EAC cells propagated for
12- 14 days were used in experiment. The ascitid from mice was drawn using an 18 gauge needtesterile
syringe and was tested for microbial contaminatitcummor viability was determined by Tryphan blue les@®n test
and cells were counted using haemocytometer. Thiticafluid was suitably diluted in normal saline get a
concentration of 10 x fOcells/ml of tumor cell suspension. From this statlspension 0.25 ml (2.5 x %10
cells/mice) was injected intraperitoniallyp() to obtain ascitic tumor.

Treatment schedule
Swiss albino mice were divided in to seven groupseach. All the animals in six groups were abgel with EAC
cells (1 x 18cells per mouse) intraperitonealiyp() and the remaining one group is normal controligro

Group 1served as the normal control, agrbup 2served as the tumor control; groups 1 and 2 reaeivmal diet
and water.

Group 3served as the positive control; treated with ingecof 5-fluorouracil (5-FU) at 20 mg Kgb.w.i.p. [20].

The remaining groups were treated with EETP atrh@0kg® b.w. and 200 mg khb.w. and AETP at 250 mg Kg
b.w. and 500 mg ki b.w. orally for dose dependent study. Drug treaimevere given 24 hours after the
inoculation, once daily for 14 days. After 24 howoffsthe last dose and then 18 hour of fasting, atinof each
group were sacrificed by cervical dislocation to asige tumor volume, tumor weight, cell viability dan
haematological parameters.

Evaluation of the antitumor Activity

Tumor volume and tumor weight

For the determination of tumor weight six mice fr@ach group were sacrificed after 24 hrs of thedase and
weight was recorded before and after the colleabiotine ascitic fluid [21, 22]. The difference ireight before and
after gives the tumor weight and is expressed amgr For tumor volume, the ascitic fluid was calecfrom the
peritoneal cavity and volume was measured witthiilp of graduated centrifuge tubes.

Determination of viable and non viable tumor cells

The ascitic fluid collected from the peritoneal itgwas taken in WBC diluting pipette and diluteg to 100 times
with phosphate buffer saline [23]. A drop was ptham the Neubauer's chamber and number of cellig4
squares were counteHor the assessment of viable and non viable cEliggan blue dye (0.4 % in normal saline)
was used as staining material. Viability of thdsalas checked by using trypan blue dye, viablés @it not take
the colour of the dyes (Trypan blue Exclusion tasi] non viable cells respond to the blue staihefdye [24].

Cell count = Number of cells x dilution factor /& x thickness of liquid film

Assessment of mean survival time (MST)

MST of standard and extracts treated groups wasdrmy recording the mortality of the Swiss albinicen25] and
percent increase in life span was calculated bygusIST values. MST was calculated by using follayveguation
[26].

Mean survival time (MST)* = (First Death + Last Died 2

*Time denoted by days.

% Increase in life span (%ILS)

The effect of EETP and AETP dfephrosia purpure@n percentage increases in life span (% ILS) ofathienals
was calculated on the basis of mortality of theegixpental mice [26].
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% ILS = _Mean survival time (MST) of treated greWdST of control group x 100

MST of contrabgp
Hematological studies
Blood was collected from the mouse by tail punctaethod and used for the estimation of HemogloHin) (evels,
red blood cell counts (RBC) [27] and white bloodl amunts (WBC) [28]. WBC differential counts were
determined using Leishman stained blood smear rd¢#j.

Statistical Analysis

The experimental results were expressed as meals. M $n=6 mice per group). Results were analyzethleyone-
way ANOVA followed by Tukey-kramer post hoc mulgptomparison test using Graph pad InStat versiof. 3.
Where p<0.05, p<0.01 and p<0.001 considered beiggifisant, very significant and highly significant
respectively.

RESULTS

Phytochemical screening
The preliminary phytochemical screening showed the gores of various Phyto constituents in the ethamndl a
agueous extracts which are listed in Table 1.

Effect on tumor weight and tumor volume

It was found that oral administration of EETP leadghe reduction in tumor weight and tumor volumeEAC
bearing Swiss albino mice which are shown in T@bl€umor weight of EAC control was found to be 4dtb and
that of EETP treated mice, 2.05 gm (100 mg kgw.), 1.28 gm (200 mg Kgb.w.) and AETP treated mice, 2.25 gm
(250 mg kg b.w.), 1.85 gm (500 mg Kgb.w.) respectively. In case of standard drug Seflmacil (20 mg kg b.w.,
i.p) it was found to be 0.95 gm. Tumor volume of th&CEcontrol group was 2.1 ml, and it was signifidgnt
reduced to 1.4 ml (100 mg kdp.w.), 0.8 ml (200 mg k§b.w.) in EETP treated mice and 1.69 ml (250 mg kg
b.w.), 1.5 ml (500 mg k§b.w.) in AETP treated mice. Where as in the stath@@ FU, 20 mg kg b.w.,i.p) treated
mice it was found to be 1.2 ml.

Effect on mean survival time and % ILS

Effect of EETP and AETP on Mean survival time andl% of EAC bearing mice is shown in the Table 8the
EAC control group the mean survival time was 17a§sd while it increased to 29.5 (100 mg'kgw) and 31 (200
mg kg* b.w.) days respectively in EETP treated groupsitmas found to be 26.8 (250 mgkg.w.) and 28 (500
mg kg b.w.) days in AETP treated groups respectivelye group treated with standard drug 5-fluorourafll fng
kg™ b.w.,i.p) showed the mean survival time of 33 days. Treatméth EETP at doses 100 and 200 md kgw.,
AETP at doses 250 and 500 mg*kgw. and the standard drug 5-fluorouracil (20 rgg k.w.,i.p) restored the %
ILS values more or less similar to normal when cared with EAC control group.

Effect on viable and non viable cell count (cells20’/ml)

The number of viable cells was found to be decitasbere as non viable cells number increased sthainv&able
4. Viable cell count of EAC control group was fourndbe 7.9+0.19 and it was decreased to 4.0+0.6Q (ig kg'
b.w.) and 2.2+0.11 (200 mg kd.w.) respectively in case of EETP treated miog, 295+0.25 (250 mg Kgb.w.),
2.41 #0.12(500 mg kg b.w.) in AETP treated mice. In standard (5 FU,n2§ kg* b.w.,i.p.) treated mice it was
found to be 5.3+0.37. Non viable cell count of EA@ntrol group was 0.32+0.04 and that of treatedigsowere
1.4+0.08 (EETP, 100 mg Kgb.w.), 1.99+0.07 (EETP, 20Mg kg* b.w.), 2.5+0.03 (AETP, 250 mg Kgb.w.),
2.1+0.09 (AETP, 500 mg Kgb.w.) and 0.90+0.07 of 5—Flurouracil (20 mg*gw.,i.p.) group respectively..

Effect on hematological parameters

In order to detect the influence ©éphrosia purpure@xtracts on the hematological status of EAC bganiice, a
comparison was made among different groups of deimia the 14h day after inoculation. The hematological
profile showed significant changes when compardti Wie normal animals (Table 5).The total WBC csunére
found to be increased with a reduction in the hdotng content of RBC. The differential count of WBBowed
that the percentage of neutrophils increased wihite of lymphocytes decreased. At the same timeriat,
treatment with different extracts ®ephrosia purpuredrought these altered parameters to near normal.

84
Pelagia Research Library



A. Muralidhar et al Der Pharmacia Sinica, 2014, 5(2):81-87

DISCUSSION

The present study revealed that both ethanol andaag extracts ofephrosia purpureaoots at both dose levels
significantly increased the life span of the michew compared to the EAC control. The steadfasercitfor
judging the potency of any anticancer drug arequrgétion of life span and decrease in WBC [30]. &tienol and
aqueous extracts delayed the cell division, themlggesting the reduction in EAC volume and inerdasurvival
time in mice.

Aqueous extract (250 and 500 mg'kgw.) and ethanol extract (100 and 200 mg kgw.) significantly improved
the MST in tumor bearing mice. No visible sign oXitity and changes in vital functions were obsdrireany of

treated animals. The prolongation of life span isleble criterion for judging efficacy of anticzer drugs [31] and
the extracts of this plant were able to meet thiteron. Myelosuppression and anemia (reduced logéwhin) have
been frequently observed in ascites carcinoma33R,Anemia encountered in ascites carcinoma maiab/to iron
deficiency, either by haemolytic or myelopathic ditions which finally lead to reduced RBC numbe4#][3n this

study, elevated WBC count, reduced haemoglobinRB@ count were observed in EAC control mice, areddtal

administration ofTephrosia Purpureaestored haemoglobin content and maintained nokalles of RBC and
WBC, thus supporting its haematopoietic protectngvity without inducing myelotoxicity, the mosbimmon side
effects of cancer chemotherapy.

Preliminary phytochemical study indicated the pnegeof alkaloids, glycosides, flavonoids, phytastgrphenolic
compounds and tannins in ethanol extract and pterals and carbohydrates in aqueous extract. Ftadersuch as
quercetin, kaemferol and their glycosides have b&®mwn to possess antimutagenic and antimalignfiette
Furthermore, flavonoids have a chemopreventive iroleancer through their effect on signal transiductn cell
proliferation and angiogenesis [35]. The cytotayieind anticancer activity of ethanol extract iskbly due to the
presence of these flavonoids. Aqueous extractsriegpahe presence of phytosterols. Phytosterolsable to be
incorporated into the cell membrane, alter membifandity and the activity of membrane-bound enzgm&hey
also alter signal transduction in pathways leadintumor growth and stimulate apoptosis in tumdr loges. They
also have been shown to enhamteitro human peripheral blood lymphocyte and T-cell peshtionin vitro,
which suggests a possible stimulation of the immaystem function [36].

Table 1: Phytochemical screening of ethanol and agous extracts

S.No. Test Ethanol| Aqueous|
1 Alkaloids + -
2 Carbohydrates - +
3 Phytosterols + +
4 Fixed oils and fa - -
5 Saponins - -
6 Phenolic compounds and tannips + -
7 Proteins and amino acids - -
8 Gums and mucilages - -
9 Volatile oil - -
10 Flavanoids + -
11 Glycosides + -

+ denotes the presence of the respective classmpounds.
- denotes the absence of the respective classyg@mands.

Table 2: Effect of EETP, AETP and 5-Fluorouracil onTumor growth in EAC inoculated Mice

Groups Dose (mg/kg)| Tumor weight (gm)| Tumor volumégml)
Control - 4.15+0.15 2.1+0.12
Standard 20 0.95 + 0.25*** 1.2 + 0.05***
EETP 100 100 2.05 + 0.12%* 1.4 +£0.11%*
EETP 200 200 1.28 + 0.26*** 0.8 + 0.09***
AETP 25( 25(C 2.25+ 0.16%* 1.6¢+ 0.02*
AETP 500 500 1.85 + 0.33** 1.5+ 0.13*

Standard: 5-Flouro Uracil (20 mg Kgb.w.i.p.), EETP 100: Ethanol Extract at dose 1apkg’ b.w., EETP 200: Ethanol Extract at dose 200 mg
kg b.w., AETP 250: Aqueous Extract at dose 250 rigokg., AETP 500: Aqueous Extract at dose 500 righky. Each value is the Mean
S.E.M for 6 rats. *P<0.05, **P<0.01, ***P<0.001 copared with control.
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Table 3: Effect of EETP, AETP and 5-Fluorouracil onsurvival time and % ILS, in EAC inoculated Mice

Groups Dose (mg/kg)| Mean survival time (days) %ILS
Control - 17.5+0.22
Standard 20 33.0 £ 0.25*** 89
EETP 100 100 29.5 + 0.33*** 69
EETP 20! 20C 310+ 0.16** 77
AETP 250 250 26.8 + 0.33*** 53
AETP 500 500 28.0 £ 0.19*** 60

Standard: 5-Flouro Uracil (20 mg Kgb.w.i.p.), EETP 100: Ethanol Extract at dose 1aPkg’ b.w., EETP 200: Ethanol Extract at dose 200 mg
kg b.w., AETP 250: Aqueous Extract at dose 250 rmigokg., AETP 500: Aqueous Extract at dose 500 ricbky. Each value is the Mean +

Standard: 5-Flouro Uracil (20 mg ki

S.E.M for 6 rats. ***P<0.001 compared with control.

Table 4: Effect of EETP, AETP and 5-Fluorouracil onviable and non viable cell count

Groups Dose (mg/kg) Viable cells Non viable cells
Control - 7.9+0.19 0.32+0.04
Standard 20 5.3+0.37*** 0.90+0.07***
EETP 100 100 4.0+0.51%* 1.440.08***
EETP 200 200 2.240.11%+* 1.99+0.07***
AETP 250 250 2.95+0.25%** 2.5 +0.03***
AETP 500 500 2.41 +£0.12%* 2.1 +0.09***

S.E.M for 6 rats. ***P<0.001 compared with control.

gb.w.i.p.), EETP 100: Ethanol Extract at dose 1aPkg* b.w., EETP 200: Ethanol Extract at dose 200 mg
kg* b.w., AETP 250: Aqueous Extract at dose 250 rigokg., AETP 500: Aqueous Extract at dose 500 righky. Each value is the Mean

Table 5: Effect of EETP, AETP and 5-Fluorouracil onhematological parameters in EAC inoculated Mice

. Mono
Groups W.B.C (/:rc;l#:%(l(fcells R.B.C C;rc;]l#:%(l(?cells Hb (g %) Lym[()&c;cytes Neuz%)hﬂls C(%//t(;“s
Normal mice 8.62 +0.0: 5.02 + 009 16.23+ 0.5 75 +0.9. 28.5+0.5 1+ 1.9
Control 15.2+£0.35 2.85+0.12 9.73+0.49 33.%561 64 +1.95 2+ 0.95
Standard 9.05 + 0.36** 4.35 £ 0.08*** 16.03+ 0.26**| 70.52 + 1.52*** 35 + 0.79*** 1+ 0.65***
EETP 100 12.30 £ 0.20** 3.72 £ 0.02*** 13.62 +0%21 |59.92 £2.16*** | 41.21 + (0.98*** 2+ 0.85
EETP 200 11.05 +0.15** 3.98 + 0.05*** 13.98 + 028 |62.15+1.45%** | 39.92 + 0.67*** | 1+ 0.19***
AETP 25( 12.59 + 0.3** 3.5 +015* 12.85 +0.3*** 56.15 + 2 x** 45,3 £ 1. % 2+ 0.5¢
AETP 50( 12.90 + 0.2** 361+023* 12.99 + 0.3*** 59.25 + 2.2*** | 43.17 £ 0.9*** 1+ 0.3€%**

Standard: 5-Flouro Uracil (20 mg Kgb.w.i.p.), EETP 100: Ethanol Extract at dose 1apkg’ b.w., EETP 200: Ethanol Extract at dose 200 mg
kg b.w., AETP 250: Aqueous Extract at dose 250 rigokg., AETP 500: Aqueous Extract at dose 500 mighky. Each value is the Mean
S.E.M for 6 rats. *P<0.05, **P<0.01, ***P<0.001 copared with control.

CONCLUSION

Ethanol and aqueous extractsTefphrosia purpureaoots showed significant anti cancer activity, gthimay be due
to the additive and synergistic activity of its phghemicalsFurther investigations to identify the active pipies

involved in this antitumor activity and the estahlnent of mode of action that was actively resgmedor the anti
cancer activity may prove to be worthwhile.
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