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ABSTRACT

The study investigated the anti-tumor activity of 50%agueous ethanol
extract of Acanthospermum hispidum DC against Dalton’s ascites lym-
phoma in mice. The extracts were prepared by cold maceration with
50%aqueous ethanol and evaporated in vacuumto dry. (Yield: 50%ague-
ous ethanol -8.62% w/w). The extract were suspended in water with tween
20 and used for the study. The 50% agueous ethanol extract (300 mg/kg
p.o) was administered to tumor bearing mice (DAL) and examined for
changesin dead cell count, histopathology of tumor cells, haematol ogical
parameters and median survival time (M ST) and theresults compared with
that of tumor control or 5-FU. Thefindings reveal that 50% aqueous etha-
nol extracts possess anti-tumor activity. Thus it is suggested that
Acanthospermum hispidum DC appears promising for the devel opment of
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phyto-medicine for the treatment of cancer.
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INTRODUCTION

Theavailability of effectivedrugsfor thetreatment
of cancer remainsachdlenge. Currently availableanti-
cancer drugsare highly reactiveleading to indiscrimi-
nate reaction with awide range of cell constituents.
Hence herbal drugsare considered asan dternativein
themanagement of cancer. Severd plant productshave
been reported to possess anti-cancer property!1236.1416,
Acanthospermum hispidumDC (Family: Asteraceae,
N.O. Compositae) isahispid herb; mainly distributed
in SouthAmerica, Indiaand other tropica countrieg©19,
The plant has been documented asdiuretic, febrifuge,
sudorific and inthetreatment of gonorrhoeain some
parts of South America. The plant al so possess anti-
vira activity against dphaherpesvirug'’ and anti-plas-
modia activity against Plasmodium fal ciparum chloro-
quineresistant W, straing™®, anin-vitro studiesreveded

theimmuno - modulatory capacity of the plant to en-
hancethe proliferation of T-Lymphocytesafter simula:
tionwith CONA or dlogenicstimulator cdlsinthemixed
leucocyte culture*®. The plant has al so been reported
for the presence of terpenoid and phenolic constitu-
ents, with some of theformer possessingin-vitro anti-
neopl astic activity™. Other speciesof thisgenuspre-
senting cytotoxic and anti-cancer activity has been
documented™. Literature searchindicated that nore-
portsare available onthein-vitro anti-tumor property
of Acanthospermum hispidumDC and hencethesame
investigated in the present studly.

EXPERIMENTAL

Plant material collection and extraction
Thewhaleplant exdudingfruitsof Acanthogpermum
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hispidum DC were collected from rain forest area,
Thiruneveli district, Tamilnadu, India, in the month of
May-2003 and authenticated by Survey of Medicinal
Plants Unit-Siddha, C.C.R.A.S., Government of In-
dia, Thirunelvdi, Tamil Nadu, India. Theplant materia
was shadedried and pulverized. The powder was ex-
tracted by cold maceration in an aspirated bottlewith
50% agueous ethanol for 3-7 days. The extract was
concentrated under vacuum and dried in adesi ccator
(Yield: 50% aqueous ethanol - 8.62 % w/w).

Animals

Adult male Swissabino mice (20-25q) were pro-
cured fromKing Ingtitute, Chennai, India. They were
housed in polypropylenecagesin groupsof six and had
freeaccesstofood (Pelletsobtained from Lipton, India)
and water prior to aswell as during experimentation.
They weremaintained under norma room temperature
(28-30°C) and acclimeti zed inthel aboratory conditions
for 3days, prior to experimentationwith 12/12 hour light/
dark cycle. Theexperimentswere conducted duringthe
light period. The study was conducted after obtainingthe
ingtitutiona animd ethicad committeedearance.

Tumor céell lineused

Dalton’s lymphoma in ascitic form was obtained
through the courtesy of AmaaCancer Research Cen-
ter, Thirussur, Kerala, India. They weremaintained by
weekly intrgperitoned inoculation of 10° cellsmousgd.
Tumor in micewasinduced asfollows:

Theasciticfluid of the DAL wasdrawn out from
the donor mice carrying the tumor for 7-9 days. The
freshly drawn ascitic fluid was diluted in phosphate
buffer saline (pH 7.4) to aconcentration of 10° cells/
ml and aliquotsof 0.3-0.5ml of thediluted solutionwas
injectedintra-peritoned|ly intothemicebe ongingto age
group of 4-6 weeks. The devel opment of tumor (7-9
days) was confirmed from the cells count of theascitic
fluid equivaentto 10° cells/ ml.

Drugtreatment

The 50% agueous ethanol extract was suspended
indistilled water with tween - 20 and used for the study.
Threegroupsof tumor bearing mice (n=6) were used
for thestudy. Group | wastreated with 300mg/kg. p.o.
of 50% aqueous ethanol extract, Group-11 wastreated
with 12.5mg/kg p.o. of 5-Huorouracil-(Biochem Phar-
maceuticals, Mumbai, India). Theuntreated Group 1
was used ascontrol. The dosefor extract was selected
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based on toxicity studies'3, which showed no toxicity
upto 5g/kg for both. Animal received drug treatments
on 9th and 18th day and were examined for various
parametersfor anti tumor activity on 11th and 20th day
post tumor inoculation.

Effect on dead cell count

0.1ml of the peritoneal fluid wasasepticaly with-
drawn fromtheanima usingalml syringeand diluted
approximately with tryphan blue sol ution and examined
under microscope.

Thenumber of dead cells (Stained cells) randomly
in every 200 cellswere counted and the resultswere
recorded as percent protection against tumor growth
usingthefollowingcaculation.

Per cent protection against tumor growth = No. of dead cells
intreated groups- No. of dead cdllsin untreated groups No.
of dead cellsin untreated groupsx 100

Effect on histopathology of tumor cells

A small volume of the peritoneal fluid from the
treated aswell as untreated animals was withdrawn
asepticaly and stained with Maygrunwa d’s reagent and
examined for histo- pathologica changes.

Effect on hematological parameters

Blood wasdrawn from each animal from theretro-
orbital flexesand thewhite blood cell count (WBC),
red blood cell count (RBC), hemoglobinand differen-
tid leukocyte count (DL C) weredetermined®. Thedata
were statistically analyzed by two way - ANOVA fol-
lowed by Dunnett’s ‘t’ test. P <0.05 was considered as
datidticaly sgnificant.

Effect on median survival time(MST)

Themediansurviva timeof thetreated groupswas
determined and compared with that of thetumor con-
trol group usingthefollowing caculation.

Percent increasein lifespan =T-C x 100/C

Where, T = Number of daysthetreated animals survived, C =
Number of daystumor control animals survived. All the datas
were statistically analyzed by oneway ANOVA by Dunnet’s ‘t’
tests. P <0.05 was considered as statistically significant.

RESULTSAND DISCUSSION

Acutetoxicity study indicated no sgnificant changes
inthebehaviora response of theanimalsat different
doses of the extract. On the 11th day post tumor in-
oculation extract treated groups showed anti-tumor
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activity with varying degrees of protection against tu-
mor. The 50% agueous-ethanol extract gave 52% pro-
tection but higher than that of standard 5-Fluorouracil
treated groups.On the 20th day post tumor inocul ation
50% aqueous-ethanal extract produced 22.86% pro-
tection. On comparison of the anti-tumor activity of
extract with standard 5-Fuorouracil between 11th day
and 20th day post tumor inoculation extract treated
groups gave better results. Extract showed increased
anti-tumor activity on 20th day post tumor inoculation.

Histopathology of ascitic tumor

Thehistopathol ogical changeslike vacuolisation,
necrosis, and apoptosis, inthetumor cellsareindica
tiveof anti-tumor activity.

On 11th day post tumor inoculation only
vacuolisation was observed with 50% aqueous-etha-
nol extract (300 mg/kg.p.o) treatment on 11" day post
tumor inocul ation and there was more necrosis of the
cellsonthe 20" day post tumor inoculation (Figure 1).
The standard 5-Fluorouracil treated groups showed
marked vacuolisation and necrosisof thetumor cells
on 20th day as compared to 11™ day post tumor in-
oculation (Figure 2).

Comyparison between the standard 5-F uorouracil
treated animal sand the extract treated animal's, the ex-
tracts produced more or less similar intensity of
vacuolisation and necrosis of the tumor cellson 20"
day post tumor inoculation. In contrast 50% aqueous
ethanol extract showed greater degree of vacuolisation
and necrosison the 20th day post tumor inocul ation as
compared to standard 5-Fluorouracil.

Haematological parameters

Tumor growth normdly affectsthehaematol ogica
pictureresultingin changesin various haematol ogical
parameters such as White Blood Cell count (WBC)
Red Blood cell count (RBC), Haemogl obin content
(Hb), lymphocyte, neutrophil and monocyte count. The
anti-tumor activity isgenerally assessed by restoration
of the changesin these parematersto norma and more
significantly asignificant reductionin WBC count, an
increasein RBC, lymphocyte count, or haemoglobin
content ascompared to tumor control.

Extract / (vs) tumor control

Theextract produced significant reductioninWBC
count ascompared to tumor control (P<0.001) on both
11" and 20" day post tumor inoculation. The RBC

Figurel: (a) 50% Aqueous- ethanol extract treated ani-
malson 11" day post tumor inoculation; (b) 50% Aqueous
- ethanol extract treated animalson 20t day post tumor
inoculation

Figure2: (a) 5-FU treated animalson 11 day post tumor
inoculation; (b) 5-FU treated animalson 20" day post tu-
mor inoculation

count wassignificantly lowered by theextract on 11"
day post tumor inoculation (P<0.001). On 20" day post
tumor inocul ation 50% agqueous-ethanol extract did not
show any sgnificant changein RBC count ascompared
to tumor control. The haemogl obin content wasnot af -
fected 50% agueous-ethanol extract.

Extracts/ (vs) standard 5-fluorour acil

Further analysisinto compari son between various
extract/ and the standard 5-Fluorouracil on changesin
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TABLE 1: Effect of 50% aqueous-ethanal extract of Acantho  TABLE 3: Effect of 50% aqueous- ethanol extract of Acantho

spermum hispidum DC on dead cell count of DAL in mice
% protection

Sl. % of dead cells .
o, Group against tumor
11th day 20th day 11th day 20th day
1. Control (DAL) 25 35 - -
2. 5-FU (Standard) 35 49 40 40
50% Aqueous -

 ethanol extract 38 43 52 22.86

Each value represents the mean of six experiments

gpermum hispidum DC on median survival time(M ST) in mice
No. of days Mean survival

Groups alive+ SEM  time (%)
Tumor control (DAL) 20+0.35 100
5-FU (Standard) 24 + 0.24* 120
0, -
50% Aqueous - ethanol 29 110

extract
n= 6 animals in each group, "P<0.001 vs control. Values are
expressed as mean + SEM

TABLE 2: Effect of 50% aqueous-ethanol extract of Acanthospermum hispidum DC on changesin haematological param-

etersinduced by DAL in mice

Lymphocytes Neutrophilst

Description  Day WBC+Sem RBCx10°tSem Hb g/dl+Sem + Sem Sem Monocytes
Normal mice - 5000-7000 8.7-12.5 10.2-16.2 70-75 23-28 0.1-35
Tumor control 11  15,175+1.86%  3,495+0.01%* 6.9+0.97*  57.10+0.86* 38.25+1.13* 2
(DAL) 20 16,633+2.04*  2.153+0.02* 6.46+0.08*  28.66+0.81* 58.66+0.81%* 2
5-FU (Standard 11 12,7375+2.05 2.40 +£0.08 5.8+0.98 48.06+0.41 56:+0.82 2
125mg/kg.p.o) 20  11,600+2.03 2.61+0.03 7.2+0.04 54.98+0.81  34.98+0.03 2
S0%Aqueous— 11 11,966.66+ 0.82 2.37+0.82 6.5+0.12 42.38+041  53.66+0.50 1
ethanol extract

11,600+2.21 2.42+0.05 7.240.28 52.93+0.83 35+£0.41 2

(300 mg/kg.p.0) 20

n = 6 animals in each groups; * P<0.001 vs normal mice; ** P<0.001 vs tumor control; Value are expressed as mean = SEM

@

Figure3: (a) Tumor control animalson 11™ day post tumor
inoculation; (b) Tumor control animalson 20" day post
tumor inoculation

haematol ogica parametersindicatesthat theresults of
50% agueous-ethanol extract iscomparablewith that
of standard 5-Fluorouracil on 11™ day post tumor in-
oculation (P<0.001).

50% A queous-ethanol extract gave comparable
results with that of standard on WBC count and Hb
content on 11™ day post tumor inoculationand on RBC
and lymphocyte count on 20" day post tumor inocul a

tion (P<0.001). While RBC count wasnot significantly
influenced on 11" day post tumor inoculation, the ef-
fectswas comparablewith that of standard 5-F uorou-
racil on 20" day post tumor inoculation (P<0.001).
Lymphocyte count wasnot significantly altered on 11"
day post tumor inocul ation, however comparablere-
sultswere observed on 20" day post tumor inoculation
(P<0.001). Neutrophil count was unchanged on both
11* and 20" day post tumor inoculation in the 50%
aqueous- ethanol treated groups (TABLES 1-3).

Mean survival time (M ST)

Theanti-tumor activity of adrugisbest assessed by
itseffect onthelifegpan prolongation of theanimd (MST).

Theaveragelife span of thetumor inocul ated ani-
mals(tumor control) was 20 days. Theextract and stan-
dard 5-FHuorouracil extended life span of theanimd to
varying degree. The M ST observed with 50% agque-
ous-ethanol extract was 110%.

50% Aqueous-ethanol extract increased the M ST
and the values are more or less close to that of the
standard 5-Huorouracil., whichismoreor lesssimilar
and near to that observed with the standard 5-Fluo-
rouracil (120%) and tumor control.

Body weight

Tumor normdly presentsanincreasein body weight
and so the reduction in weight gain isconsidered as
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anti-tumor activity.

Thetumor control animalson 20" day post tumor
inoculation showed an increase in body weight. The
extract showed significant reductioninweight gain as
compared to tumor control thus showing the anti-tu-
mor effect of the sampletested.

5- FU treatment produced 40% protection on both
11" and 20" day. However, both extracts treatments
showed amost similar resultson 11" day, did not show
enhanced protection on 20" day as compared to 5 -
Futrestment.

Histopathological study reved sthat 50% aqueous-
ethanol extract trestment showed both vacuolization and
necrosis of tumor cellson 11" aswell as 20" day. In
comparisonwith 5 - FU treatment, 50% aqueous-etha
nol extract treetment produced similar degree of vacu-
olization and necrosisof tumor cellsto that of 5- FU on
both 11" day and 20" day as compared to 5- FU treat-
ment.

Prolongation of themean surviva time(MST) isa
critical factor in determinig the anti-tumor activity of a
drug. The M ST wasextended to agrester extent (Smi-
lar to standard) by 50% agqueous ethanol extract treat-
ment Themechanismfor extended life span by theex-
tract treatment may betheinfluence on changesinthe
histopathol ogy or haematol ogy of thetumor cells.

Tumor resultsinincrease in body weight dueto
variousfactorsdiscussed above. Theresultson body
welght indicatethat the extract significantly reduced the
tumor volumeas comparableto control or standard 5-
Fluorouracil treated groups. However, 50% aqueous
ethanol extract produced greater effect. Thisfinding
leadsto support that 50% aqueous ethanol extract ap-
pearsto be more promising for anti-tumor activity.

A comparativestudy of theeffect of the 50% aque-
ousethanol extract on dead cell count, histopathol ogy,
haematology, M ST and body weight indicatethat the
findingsobsarvedindl these parametersagreewith each
other. Anincreasein dead cell count, or reductionin
body wel ght representing anti-tumor activitiy iswell re-
flected by the changesin histopathol ogy or haematol ogy
of thetumor cellsasseen withincreased vacuolisation
and shrinkage of the cellsfollowed by necrosisor with
decreased WBC count, increased RBC count, Hb con-
tent and lymphocyte count and reduced neutrophil count.
Further investigation ontherel ationshi p between phyto-
constituents and the anti-tumor property of the plant
and themechanismsof anti-tumor activity isinprogress.
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