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ABSTRACT

The aim of the present study was to explore tleetedf ethanolic extract of Nothapodytes Nimmoniaeartwood
and barks against Dalton’s Ascitic Lymphoma (DAL)Swiss mice. DAL cells were injected intraperitdhye
1X1Ccell to the mice. Two days after cells injectioa #nimals were treated with ethanolic extract headd and
barks at dose of 200 mg/kg for 14 days. 5-fluoroilf0 mg/kg) was used as reference drug. On daycéncer
cell number, packed cell volume, decrease in tumaight of the mice, increase in life span and hatefngical
parameters were evaluated and compared with theegaamameters in control. A significant increasetlie life
span and a decrease in the cancer cell number antbtir weight were noted in the tumour-induced naiter
treatment with the extract. The hematological pagters were also normalized by the extract in turinduced
mice. These observations are suggestive of thege¢ effect of ethanolic extract of heartwood aadks against
Dalton’s Ascitic Lymphoma (DAL).
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INTRODUCTION

Chemotherapy is now considered as the most eftectiethod of cancer treatment. However, most ofattg
cancer agents severely affect the host normal glisHence, the use of natural products now hanlamnticipated
of extraordinary value in the control of cancer &sceradication program [2].

According to World health organisation, more thd&¥®8of people in developing countries depend onittoahl
medicine for their primary health needs [3]. A ®yveveals that usage of herbs as therapy by caatents for
accounts more than 60% [4].

The proportion of increase of cancer occurrence ot of anti-cancer drugs has enforced researcteers
pharmacology and chemical evaluation of anticamtgito constitutes from natural source. Emerginglente
suggest that a number of plants been acceptedeamiain source of cancer chemoprevention drug desgoand
development due to their diverse pharmacologidatef and cancer chemo preventive effects [5, 6].

Nothapodytes nimmonianéGrah.) Mabb. (Synonymd\othapodytes foetidand Mappia foetidd belonging to
family Icacinaceae, is an endangered medicinalisr@eshrubby small tree, 3-8 m tall, smooth, greynkled bark,
about 5 mm thick with broad dark green leaves &nldrs [7].
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This plant is known to be distributed in the warmegions like Indian sub-continent in Southern éndri Lanka,
parts of eastern India in Assam, and in the Himatapothills in north India, Myanmar and Thailar@]. [

Nothapodytes nimmoniar@ntains camptothecin as its active constituentkvig used in the treatment of cancer.
Camptothecin (CPT), a monoterpene indole alkalsidegarded as one of the most promising anticagregy of the
twenty first century [9, 10]. It is an excellentusoe of quinoline alkaloids, camptothecin (CPT) @&ithethoxy
camptothecin (9-OMeCPT) which are used clinicaliafter derivatization as anti-cancer agents fertteatment of
solid tumors [11].

Irinotecan [12] and topotecan [13] are two watdulke derivatives of CPT, have been approved byRbed and
Drug Administration (FDA) of the United States of&rica for treating colorectal and ovarian canddr, [L5].

The faster increasing pharmaceutical market deroétite CPT is very high due to unavailability ohdlyetic CPT.
Padmanabha et £006)has identifiedNothapodytes nimmoniar@raham as alternate source of CPT in a survey.
The projected global demand for CPT in 2002 wasiedlat US$ 4045 million [10]. An estimated 20%tloé
population of this species is believed to haveidedlover the last decade. Recenpthapodytes nimmoniaraas
been assigned the threat status of ‘Vulnerabld &8l identified as is polygamous species in ngtlirg

There are no investigation on the heartwood anll bhathe plant are exposed for its activity agaimnsatment for
cancer and the present study was carried out foaeathe antitumor activity of the ethonanlic extrof heartwood
and bark of thé&othapodytes nimmoniana agaislton’s Ascitic Lymphoma (DAL) in Swiss mice.

MATERIALS AND METHODS

Collection of Plant Material:

The heartwood and barks Nbthapodytes Nimmoniangere collected from the botanical garden at the@ss of
Padmavathi College of Pharmacy, Dharmapuri in Juoath, 2010. The plant was identified and authaigid by
Dr. P. Jayaraman, Botanist, Director of Plant AnatoResearch Centre (PARC), Chennai, India. A veuch
specimen (PARC/2011/0773) was deposited at theahierh for future reference. The shade dried hearthvand
barks were subjected to pulverization to get cogmeeder. The coarsely powdered heartwood and bafks
Nothapodytes Nimmoniarnveere used for extraction.

Preparation of ethanolic extract:

Briefly, 200gm of ground plant material was soakedsufficient quantity of 70% ethanol by cold maatéwn at
room temperature for 72 hrs after which the fitkratas collected through a piece of muslin cloth #eh filter
paper and the plant material was resoaked for twibe filtrate was concentrated in a rotary evajmorat 40°C
under reduced pressure to yield crude extract. &kiisact was stored at 4°C until use. The aqueadsatcoholic
extracts were subjected for preliminary phytocheémalysis using standard methods [18].

Experimental animals

Swiss male albino mice of weighing between 20+5gewesed. The animals were fed with sterile anirhaweand
waterad libitum.The mice were used after acclimatization underrodietl conditions of temperature of 24 + 2°C,
humidity of 50 £ 5% and 10-12 h of light and dasicles respectively for one week. The toxicity amdi-sumour
experimental study were conducted after obtaining approval of Institutional Animal Ethical Comreit
Padmavathi College of Pharmacy (Approval ref. ncCAECBCSEA/2011/014).Animal experiments were
performed in accordance with the principles of gdalloratory practices and CPCSEA guidelines of the
Government of India.

Acute toxicity studies
Acute toxicity study was carried out on ethanokéract of Nothapodytes Nimmoniarteeart wood and bark as per
OECD guidelines. The extract was found to be spfeolP000 mg/kg of body weight.

Tumour cell lines

Dalton’s ascitic lymphoma (DAL) and mouse lung fiblast (L-929) cells were obtained through the tasyr of the
Cancer Research Centre, Adyar, Chennai and Natlostitute of Virology, Pune, India respectivelyAD cells
were maintained by weekly intraperitoneal (i.pddalation of 1 x 10cells/mouse.

Determination of antitumour activity
Swiss male albino mice (20+5g) were randomly plaicgd six groups each of six animals and houseskejparate
cages. All the groups except group | were injestigd DAL Cells (1x16 cells/mouse.i.p.). This was taken as day 0.
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Group | served as normal saline control (5 mi/kg,)pand Group Il served as DAL control. On dayhk, ethanolic
extract of bark and heart wood at a dose of 200ghgtdy weight (Gp-Ill & 1V) were administered onalhnd 20
mg/kg of 5-Fluorouracil treated group (Gp V) of siach and continued for 14 consecutive days. Cof@ml) was
reserved as cancer control, it was not treated avih extract but only with saline. On day 15, fonice of each
group were sacrificed 24 h after the last dose thadrest were kept with food and watet libitumto check the
increase in the life span of the tumour hosts. &ffect of ethanol extract on tumor growth and hostirvival time
were examined by studying the parameters like tuobarme, tumor cell count, viable tumor cell coumbnviable
tumor cell count, mean survival time and increaskfé span [19].

Body weight analysis:
All the mice were weighed for every five days, aftamour inoculation. Average gain in body weighasv
determined and % decrease in body weight was eaémliby the formula.

% Decrease in body weight = (Decrease in weighidinbody weight) x 100.

Determination of Tumor cell count
The ascitic fluid was taken in a RBC pipette arldtdd 1000 times. Then a drop of the diluted cedpension was
placed on the Neubauer counting chamber and thdewuai cells in 64 small squares was counted.

Estimation of Viable tumor cell count
The cells were then stained with Trypan blue (0id%ormal saline) dye. The cells that did not taiethe dye
were viable and those that took the stain were iabe. These viable and nonviable cells were calinte

Cell count = (No of cells x dilution)/ (Area x Tdkiness of liquid film)

Percentage increase life span
The mortality was monitored by recording the effeftthe ethanolic extract on tumor growth and petage
increase in life span were calculated [20].

Hematological studies

The effect of ethanolic extract dfiothapodytes Nimmonianheartwood and barks on peripheral blood was
investigated. RBC, WBC counts and estimation of dglobin were done by standard procedures from yfreel
flowing tail vein blood. Serum protein concentratiwas estimated by Lowry’s method and packed calime
(PCV) were determined [21].

Determination of hematological parameters

Apart from the above mentioned parameters, thesffef ethanolic extract on hematological paransetegre also
studied in the mice of all the groups. Blood walected from all groups of animals by retro-orbipalncture and
counted for RBC and WBC. For comparison a normatrod group (G4) was used which was neither inaedla
with cancer cells nor treated [22].

Statistical analysis
The experimental results were expressed as the meaf.M. Data were assessed by the method of Gaye-w
ANOVA followed by Dunnett post hoc teR.value of <0.05 was considered as statisticallyifigmt.

RESULTS AND DISCUSSION

Ethanol extract oNothapodytes Nimmoniantgeart wood and bark were studied for oral acutécity at dose of
2000mg/kg. The extract was found devoid of neitimartality of the animals nor any visible clinicabss of
general weakness in the animals. Hence, 2000mgvég) considered as Ispcut-off value. So the dose of 200
mg/kg (1/18' of 2000 mg/kg) was selected for extracts of hearod and bark based on fixed dose method of
OECD guidelines.

The results from the preliminary qualitative phytemical analysis of the ethanolic extract extrddlothapodytes
Nimmonianaheartwood and barks revealed the presence of gityes, phytosterols, alkaloids, flavonoids, tasnin
saponins, and terpenoids.

The intraperitoneal inoculation of DAL cells in th@ce produces increased proliferation of cellgiioup 1. In the
case of tumor growth response study, treatment 20thmg/ kg of ethanol extract of heartwood showsigdificant
(p<0.01) reduction in tumor volume (Table 2).
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The effect of ethanol extract of heart wood andkhmr life span, viable cell count and nonviabld celunt were
depicted in table 1. It revealed that there waseiase in mean survival time. Administration of hethanol
extracts appreciably decreases the viable celltamampared to DAL bearing mice.

Ethanol extract of heart wood and bark treated miowived upto 30.26+1.02 and 38.34+0.67 days iy
whereas the DAL control mice survived upto 21.6@#0only. The percentage increase in lifespan ofthgaod
and bark of ethanol extract treated mice incresedl% and 90% respectively (Table 1). Ethanolaettof heart
wood treatment reduces the tumour volume to greatiemt compared with DAL control and bark ethaexract
treated groups and hence increased the life spa8.84 days in group Il (Figure 1).

In case of the haematological parameters, DAL cdbmtice showed reduced RBC count but increase irCV&Bunt
than normal group. The treatment with heart wood &ark of ethanol extract also raised the RBC count
significantly to 5.66+0.31 million/mfand 7.33+0.34 million/mrrespectively. Similarly both extracts restored the
WBC value to 12.33+0.44 X2omn? and 11.66+0.33X10° /mnT respectively. Haemoglobin content in DAL
control mice deceased significantly when compar@t wormal group. But, the heart wood and bark thiaeol
extract increased haemoglobin content to 10.63x§n%8I, 10.90+0.47 gm/dI respectively.

Table 2 showed that hematological parameters obtumearing mice on day 15 were found to be sigaifity
different as compared to the extracts treated grolmptumor bearing mice, it was found that thees\increase in
WBC count, and decrease in Haemoglobin contenRB@d count.

In the current investigation, intraperitoneal inlation of DAL cells in the mice produced an enormadacrease in
the cancer cell count, which indicated that therprogression of cancer in the animals. The deergathe cancer
cell number observed in the ethanolic extract eedt.e., Group Il and Ill) animals proves that thsted extract is
having significant inhibitory effect on the tumazell proliferation.

The increase in tumour weight of Group Il animaBynbe due to accumulation of peritoneal fluid asaBnormal
enlargement of peritoneal cavity was observed motwr-induced mice. Treatment with ethanolic extractuced
the tumour weight and hence increased the lifespan.

DISCUSSION

When DAL is induced in animals, the cancer cellrtdn the peritoneal fluid has been used as thedstal marker
to confirm the proliferation of cells. In this gy increased cell count after 10 days confirmedptoliferation of
cells in the group Il control group animals.

The ethanolic extract diothapodytes Nimmoniarteeated animals at the doses of 200 mg/ kg (gtbup/) and
5-Fluorouracil (5-Fu) at the dose of 20 mg/kg (gro¥) significantly inhibited the tumor volume, ntour cell
count, and restore back the hematological param&ienore or less normal levels.

Myelosuppression and anaemia is the foremost diffess encountered in the cancer chemotherapyZ2B,But the
results have evidently shown that both ethanolicaexs have restored back haemoglobin content &@ ¢dunt to
normal. After 14 days of transplantation, ethanehtract treated groups Il & Il were able to reseethe changes in
the haemotological parameters consequential to dunmoculation. An increase in RBC count and a dase in
elevated WBC count were reported as confirmatodjcators for the protection against DAL [24]. Howevrom
the above observations on other hematological patemn it can be concluded that the plant possessesty
against DAL.

Nothapodytes Nimmoniarextract treatment was found to enhance nonviadllecounts in peritoneal exudates and
decrease the viable cell count. It might be duthéoabsorption of ethanolic extract by viable ceilsich leads to
lysis of cell through to the activation of macrogha or some cytokine production in peritoneal gawtable cell
count of the tumour bearing mice was significardgcreased while non- viable cell count were incrdam
ethanolic extract treated groups when compared B#th treated group.

Ascetic fluid is the direct nutritional source farmour cells and a quick increase in ascetic flwith tumour
development would be a means to meet the nutriti@egirement of tumour cells [26]. Prolongationliéé span of
animals is the trustworthy standard criteria fadging the potency of anticancer drug [27]. It canitferred that
ethanol extract oNothapodytes Nimmoniariacreased the life span of DAL bearing mice maydbe to decrease
the ascetic fluid volume and delay the cell divisj20].

530
Pelagia Research Library



Senthil Rajan Dharmalingamet al Euro. J. Exp. Bio., 2014, 4(1):527-533

The phytochemical study indicated the presence lafohoids, alkaloids and terpenoids in ethanol asttr
Flavonoids have been shown to possess antimutagadiantimalignant effects [28, 29]. Furthermdia/onoids
have a chemopreventive role in cancer through thiéects on signal transduction in cell prolifeoati[30] and
angiogenesis [31].

Terpeniods, steroids and phenolic compounds havemo preventive role in cancer through their éffen signal
transduction in cell proliferation and angiogendsis been reported [32]. Thus, antitumour effeotipced by the
ethanol extract oNothapodytes Nimmoniamaay be due to pressnec of terpeniods and flavenasdwell as its
antioxidant potential [7].

Figure 1: Tumour Photographs showing (A) DAL Contrd (Group Il) (B) ethanolic extract of bark (Group | Il) (C) ethanolic extract of
heartwood (Group IV) (D) 5-fluorouracil treatment (Group V)

The cytotoxicity and anticancer activity of ethanokxtract of Nothapodytes Nimmonianare probably due to
presence of Camptothecin, isoquinoline alkaloid].[3¥ater-soluble form of camptothecin has been rgbin
treatment of colorectal and ovarian cancer [34].

Thus, anti-tumour effect produced by the both tkieagts may be due to its flavonoids as well asaitgoxidant
potential. The ethanolic extract dfothapodytes Nimmonianeestore the mean survival time, decrease tumor
volume count in treated mice. Thus our presentyssudjgests that ethanolic extract of heartwood gesspotent
anticancer activity against Dalton’s Ascitic Lympha (DAL).
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Therefore in conclusion, the present investigasbowed a decrease in cancer cell count, tumoumaIlRBC
count as a confirmatory evidence for protectionirsggaDAL. Consequently increased WBC counts, lifarg
haemoglobin content were observed with both theaetd ofNothapodytes Nimmoniaretract treated mice.

Further studies to characterize the active priecghd elucidate the mechanism of action of etharetiract of
Nothapodytes Nimmoniarteart wood and bark are in progress using diftecelh lines. All these data point to the
possibility of developing an ethanolic extract Mbthapodytes Nimmonianheart wood as a novel, potential
phytochemical in the field of cancer management.

Table 1: Effect of the ethonalic extract on Nothapdytes Nimmoniana on tumour volume, Body weight arlgsis, viable and Non-Viable
Cell Count in mice

Body weight
Tumour volume analysis Mean survival time Viable Cell Non-Viable Cell
Treatment group (ml) % decrease in (Days) Count Count

body weight
Group Il: DAL control 4.96+0.102 - 21.60+0.44 9.7818 0.85+0.11
Group lll: DAL + ethanolic
extract of bark 4.33+0.22% 22.33 30.26+1.02 4.51+0.28 4.600.27
(200mg/kg p.o)
Group IV: DAL + ethonolic
extract of heartwood 2.482+0.132 28.47 38.34+0.67 2.90+0.10 5.23+0.084
(200mg/kg p.o)
Group V: DAL+5-FU 1.11740.095 39.55 42.510.77 2.290.8 5.76+0.08
Standard drug

Values are expressed as the mean +S.E.M.,(n=@)agriL4 of the experiment; Statistical significafecalculate by one way ANOVA followed
by dunnett’'s® P<0.001,°p<0.01,°p<0.05 , NS- non significant calculated by compgrireated group with DAL control
EL-Extract of leave, DAL-Dalton’s ascites lymphoma

Table 2: Effect of the ethonalic extract on Nothapdytes Nimmoniana on heamtological parameter in mice

Serum Serum
Total WBC Red blood Glutamate Glutamate
Treatment Count cells Haemoglobin Oxaloacetate Pyruvate Triglycerides Creatinine
group (TWBC) (million/mm?) Hb(g/dI) Transaminase Transaminase (TGL) (CR)
(A1X10* /mm? (SGOT) (SGPT)
SGOT(u/l) SGPT(u/l)
Group I:
Normal 10.2+0.34 10.6+0.34 13.8+0.38 87.42+1.8 25.67+1.17 123.645.6 1.05+0.04
control
SX)LquntroI”: 14.66+0.46 4.23+0.14 8.63+0.36 76.67+3364 26.49+1.36 191.34+5.93 1.30 + 0.04
Group 11
DAL +
ethanolic +0.44 +0.31° +0.58 42 545 +0.99' . & +002
extract of bark 12.33+0.4 5.66+0.3 10.63+0.5 69.41+2.5 26.29+0.9 148.17+6.08 1.09+0.0
(200mg/kg
p.0)
Group IV:
DAL +
ethonolic
extract of| 11.66+0.38 7.33+0.34 10.90+0.47 93.16745.24%° 25.07+1.11ns 161.£7.788 | 1.03+0.02
heartwood
(200mg/kg
p.o)
Group V:
DAL+5-FU 11.33+0.7 10.0+0.57 12.66+0.74 78.17+1.38*¢ 28.51+0.659'° 140.34+3.15 1.09 £ 0.03
Standard drug

Values are expressed as the mean +S.E.M., (n=@)agriL4 of the experiment; Statistical significafel calculated by one way ANOVA
followed by dunnett’$P<0.001,°P<0.01,°P<0.05 , NS-non significant calculated by compgrireated group with DAL control.
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