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ABSTRACT

The study investigated the anti-tumor activity of hexane and chloroform
extract of Acanthospermum hispidum DC against Dalton’s ascites lym-
phomain mice. The extracts were prepared by successive extraction with
hexane and chloroform and evaporated in vacuumto dry. (Yield: Hexane-
2.9% w/w, chloroform-1.72% w/w). The extracts were suspended in water
with tween 20 and used for the study. Hexane extract (50 mg/kg p.o) and
chloroform extract (300 mg/kg p.o) was administered to tumor bearing mice
(DAL) and examined for changes in dead cell count, histopathology of
tumor cells, haematological parameters and median survival time (MST)
and the results compared with that of tumor control or 5-FU. The findings
reveal that both hexane and chloroform extracts possess anti-tumor activ-
ity. In order to ensure the standards of the extract, finger printing of the
extracts in the crude form is done using HPTL C technique, using hexane
and benzene as solvent system and the peaks obtained is recorded. Thus
it is suggested that Acanthospermum hispidum DC appears promising for
the development of phyto-medicine for the treatment of cancer.
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INTRODUCTION

Theavailahility of effectivedrugsfor thetreatment
of cancer remainsachalenge. 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 propertyt-36.19,
Acanthospermum hispidumDC (Family: Asteraceae,
N.O.Compositae) isahispid herb; mainly distributed
in South America, India and other tropical

countries®8 The plant has been documented asdi-
uretic, febrifuge, sudorific and inthetreatment of gon-
orrhoeain somepartsof SouthAmerica. Theplant so
possess anti-viral activity against dphaherpesvirug?®
and anti-plasmodia activity against Plasmodium
falciparum chloroquineresistant W, straing', anin
vitro studiesreveal ed theimmuno-modul atory capac-
ity of the plant to enhancetheproliferation of T-Lym-
phocytesafter simulationwith COnA or dlogenicsimu-
lator cellsin the mixed leucocyte culture!”. The plant
has al so been reported for the presence of terpenoid
and phenoalic condtituents, with someof theformer pos-
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sessingin vitro anti-neoplastic activity*l. Other spe-
ciesof thisgenus presenting cytotoxic and anti-cancer
activity hasbeen documented*¥ Literaturesearchindi-
cated that no reportsareavailableontheinvitro anti-
tumor property of AcanthospermumhispidumDC and
hencethe sameinvestigated in the present study.

EXPERIMENTAL

Plant materid collection and extraction: Thewhole
plant excluding fruits of Acanthosper mum hispidum
DC werecollected fromrainforest area, Thirunevdli
district, Tamilnadu, India, inthe month of May-2003
and authenticated by Survey of Medicina PlantsUnit-
Sddha, C.C.RA.S, Government of India, Thirundveli,
Tamil Nadu, India. The plant material was shadedried
and pulverized. Thepowder wassuccessively extracted
by cold maceration in an aspirated bottlewith hexane
and chloroformfor 3-7 days. Theextract was concen-
trated under vacuum and dried in adesiccator (Yield:
Hexane-2.9% wi/w, chloroform-1.72 % w/w).

Animals

Adult male Swissabino mice (20-25q) were pro-
cured fromKing Ingtitute, Chennal, India. They were
housed in polypropylene cagesin groupsof six and had
freeaccesstofood (Pellets obtained from Lipton, In-
dia) and water prior to aswell asduring experimenta-
tion. They were maintained under normal room tem-
perature (28-30°C) and acclimatized in thelaboratory
conditionsfor 3 days, prior to experimentation with 12/
12 hour light/dark cycle. The experimentswere con-
ducted duringthelight period. The study wasconducted
after obtaining theingtitutiona anima ethica committee
clearance.

Tumor cél lineused

Dalton’slymphomain ascitic form was obtained
through the courtesy of AmaaCancer Research Cen-
ter, Thirussur, Kerala, India. They weremaintained by
weekly intrgperitonedl inoculation of 10° callgmousd®.

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 (pH7.4) to aconcentration of 10° cells/
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ml and diquotsof 0.3-0.5ml of thediluted solutionwas
injectedintra-peritoned |y intothemicebe ongingto age
group of 4-6 weeks. The development of tumor (7-9
days) was confirmed from the cells count of the ascitic
fluid equivaent to 10° cellg/ml.

Drugtreatment

The hexaneand chloroform extractswas suspended
indistilled water with tween - 20 and used for the study.
Four groups of tumor bearing mice (n=6) were used
for thestudy. Group | wastreated with 300mg/kg. p.o.
of chloroform extract, Group-11 received 50mg/kg.p.o.
of hexaneextract, Group-111 wastreated with 12.5mg/
kg p.o. of 5-Fluorouracil-(Biochem Pharmaceuticals,
Mumbai, India). Theuntreated Group IV wasused as
control. Thedosefor extracts was sel ected based on
toxicity studies*, which showed no toxicity upto 5g/
kg for both. Animal received drug treatmentson Sth
and 18th day and were examined for various param-
etersfor 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 cellsin treated groups-
No.of dead cellsin untreated groups N
No. of dead cellsin untreated groups

Effect on histopathology of tumor cdlls

A small volume of the peritoneal fluid from the
treated aswell as untreated animals was withdrawn
aseptically and stained with Maygrunwal d’sreagent and
examined for histo - pathol ogical changes.

Effect on hematological parameters

Blood wasdrawn from each anima fromtheretro-
orbital flexesand thewhiteblood cell count (WBC),
red blood cdl count (RBC), hemoglobinand differen-
tial leukocyte count (DL C) weredetermined*®. The
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datawere statistically analyzed by two way-ANOVA
followed by Dunnett’s ‘t” test. P<0.05was considered
asddidticdly 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 life span = T-Cx100/C

Where, T=Number of days the treated animals survived,
C=Number of days tumor control animals survived. All the
datas were statistically analyzed by one way ANOVA by
Dunnet’s ‘t’ tests. P<0.05 was considered as statistically sig-
nificant.

RESULTSAND DISCUSSION

Acutetoxicity sudy indicated no sgnificant changes
inthe behaviora response of theanimalsat different
doses of the extracts. One animal died on treatment
with hexane extract (300 mg/kg p.o) and so the next
lower dose (50 mg/kg p.o) was sel ected for the study.
Noanimal died at 300 mg/kg p.o of chloroform extract
and the same dose used for the studly.

Both hexane and chloroform extract treatment
showed significant increasein dead cell count ascom-
pared to tumor control on both 11" and 20" day. Hex-
ane extract treatment produced 44% protection against
tumor, where asit was 40% with that of chloroform
extract on the 11" day. On 20" day, the percentage
protection against tumor decreasedto 17.1%and 8.6%
for hexaneand chloroform extract respectively. 5-FU
treatment produced 40% protection on both 11™ and
20" day. However, both extracts treatments showed
amost smilar resultson 11* day, did not show enhanced
protection on 20" day as compared to 5- Fu treat-
ment.

Histopathol ogica study reved sthat hexaneextract
treatment showed both vacuolization and necrosis of
tumor cellson 11" aswell as20™ day. In contrast, chlo-
roform extract treetment showed only vacuolization on
11™ day, whereas vacuolization and necrosis of thetu-
mor cellson 20" day. In comparison with 5-FU treat-
ment, hexane extract treatment produced similar de-
greeof vacuolization and necrosisof tumor cellsto that
of 5-FU on both 11" day and 20" day as compared to

S5-FU treatment.

Tumor bearing mice induced changes in
haematol ogica parameters. Therewassignificantin-
creasein WBC and neutophil and significant decrease
in RBC, Hb and lymphocyte as compared to normal
animals. Both hexaneand chloroform extractstreat-
ment significantly atered these changes and the same
are comparableto that of 5-FU.

Both hexane and chloroform extract treatment in-
creased the median survival time (MST) of miceas
compared to tumor controls. Therewas 5% and 15%
increaseinlife span with hexane and chloroform ex-
tractsrespectively. However, theincreaseinlife span
observedintheextractstreated groupsislessthan that
of 5- FU treated groups. The HPTLC finger print of
the chloroform and hexane extracts showed multiple
peskswithvariousR, values. Theresultsof the present
study documented the anti-tumor property of hexane
and chloroform extracts of Acanthosper mumbhispidum
DC. Themajor criteriafor theanti-tumor activity are
reductioninWBC andincreaseinlife span. A small
reductionin WBC and increasein lifespan observedin
theextract treated groupsrepresent theanti-tumor prop-
erty of theextracts, whichisfurther supported by sig-
nificant changesin RBC, Hb, lymphocyteand neutro-
phils ascompared to tumor control. Additionally, sig-
nificant increasein dead cell count and changesin his-
topathology of tumor cellsmarked by vacuolizationand
necros sal so supported the anti-tumor property of the
extracts. Phyto-chemicd investigationreveded thepres-
ence of mono, di and triterpenoids and sesquiterpene
lactones. These constituentswhich wereidentifiedin
other plants have been documented to possess anti-
tumor property®®. Theanti-tumor activity of theextracts
observed in the present study may beattributed to the
presence of these compoundsintheextracts. Therole
of diterpenesin theanti-tumor activity and their mecha

TABLE 1: Effect of hexane and chloroform extract of
Acanthospermum hispidum DC on dead cell count of DAL in
mice

) -
S % of dead calls  7© Protection

no Group against tumor

) 11" day 20" day 11" day 20" day
1. Control (DAL) 25 35 - -
2. 5-FU (Standard) 35 49 40 40
3. Hexane extract 36 41 44 17.14
4. Chloroform extract 35 38 40 8.57

Each value represents the mean of six experiments
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TABLE 2: Effect of hexaneand chlorofor m extract of Acanthospermum hispidum DC on changesin haematological param-
etersinduced by DAL in mice

Lymphocytes +Neutrophilst

Description Day WBC+SEM RBCx10°+SEM Hb g/dI=SEM SEM SEM M onocytes
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
12.5 mg/kg.p.o) 20 11,600+2.03 2.61+0.03 7.210.04 54.98+0.81 34.98+0.03 2
Hexaneextract (50 11 13,133.33+ 2.04**  2.22+0.02** 6.05+0.02**  34.33+1.63** 42.01+1.63** 2
mg/kg.p.o) 20  12,650+1.85** 2.65+0.08** 7.95+0.13**  54.46+0.40** 37.52+1.22** 2
Chloroformextract 11  11,266+2.36** 2.06+0.04** 5.63+0.29**  41.66+0.41** 52.2+0.81** 2
(300 mg/kg.p.o) 20  10,250+2.05** 3.05+0.12** 9.16+0.11** 55.51+2.04** 36.49+2.06** 2

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

TABLE 3: Effect of hexane and chloroform extract of
Acanthospermum hispidum DC on median survival time
(MST)inmice

Groups NQ. of days M ean survival
alive+tSEM time (%)
Tumor control (DAL) 20+0.35 100
5-FU (Standard) 24+0.24* 120
Hexane extract 21 +0.22* 105
Chloroform extract 23 + 0.28* 115

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

Histopathology of tumor cells
-
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Figurel(a): Hexaneextract treated animalson 11" day
post tumor inoculation, (b): Hexaneextract treated ani-
malson 20" day post tumor inoculation

Figure2(a): Tumor control animalson 11" day post tumor
inoculation, (b): Tumor control animalson 20" day post
tumor inoculation

nisms hasnot been reported. Diterpenesinhibit the
activation of transcription factor NF kappaB, thecen-
tral mediator of gpoptosisand immuneresponseby di-

@
Figure3(a): Chloroform extract treated animalson 11"
day post tumor inoculation, (b): Chloroformextract treated
animalson 20" day post tumor inoculation
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Figure4(a): 5-FU treated animalson 11" day post tumor
inoculation, (b): 5-FU treated animalson 20" day post tu-
mor inoculation

rectly targeting DNA binding activity of gene P50,
Diterpenesa so possessnon cytotoxic anticancer prop-
erty through farnesyl proteintransferaseinhibitiont,
besidesinhibition of histone deacetylase. Oneor more
of these mechanisms may be contributing to the anti-
tumor activity of the hexane and chloroform extracts of
Acanthospermumhispidum DC. However, the phyto-
constituent responsiblefor theactivity isto beinvesti-
gated in detail. Thus it can be concluded that
Acanthosper mum hispidum DC hasanti-tumor prop-
erty and this property may be attributed to the pres-
enceof mono, di and triterpenesand sesquiterpenelac-
tones. HPTLCfinger printing reveal ed the presence of
various phyto-constituentswith various Rf valuesand
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Figure5(a): HPTL Cfinger printing-Chlorofor m extract,
(b): HPTL Cfinger printing-Hexaneextr act

thesamemay beuseful in setting sandardsinthemethod
of preparation of extractsfor further investigation of
phyto-chemical characterization and biologicd activi-
ties. Further investigation on the rel ationship between
phyto-constituents and the anti-tumor property of the
plant and the mechani sms of anti-tumor activityisin

progress.
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