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Abstract: The present study was undertaken to examine anticancer activity of Azima tetracantha leaves

extract on Ehrlich Ascites Carcinoma (EAC) in mice. Tumor was induced in mice by intraperitoneal

injection of EAC cells (1 x 10  cells / mouse). Ethanol extract of Azima tetracantha (EEAT) was6

administrated to the experimental animals at the dose of 100 and 200 mg/kg day, p.o. The antitumor effect

of the extract was evaluated by using median survival time, tumor volume, viable tumor cells count and

non-viable tumor cells count. Oral administration of EEAT increased the survival time, and also reduces

the solid tumor volume, viable tumor cells count and increased the non-viable tumor cells count. The

findings of this study indicate that the EEAT possesses significant anticancer activity.

Key words: Azima tetracantha, ehrlich ascites carcinoma, survival time, solid tumor volume, viable tumor

cells count.

INTRODUCTION 

The majority of the world’s population in
developing countries still relies on herbal medicines to
meet their health needs in cases when synthetic
medicine could not relieve patients who suffer from
hard to cure illness like cancer. Azima tetracantha Lam
is a unique folk medicinal plant that belongs to the
family Salvadoraceae . Its root, root-bark and leaves[1]

are administered with food as a remedy for rheumatism
. It is powerful diuretic given in rheumatism, dropsy,[2 ,3]

dyspepsia, and chronic diarrhoea they are considered as
stimulant tonic and are given to pubertal women
immediately after confinement. It is used commonly in
Indian system of medicine by the adivasis (Tribal). 
Locally, it is called as Ichangam, Isangu,
Kandagachangu, Sangu, Mulsangu, etc .[4]

Preliminary phytochemical screening of the
ethanolic extract showed the presence of alkaloids,
flavonoids, triterpenes and phenolic compounds. The
aim of the present study was to evalutate the anticancer
activity of the ethanol extract of Azima tetracantha
(EEAT) against Ehrlich Ascites Carcinoma (EAC) in
mice.

MATERIALS AND METHODS

Collection and Extraction: Fresh leaves of Azima
tetracantha  were collected in Ponnamaravathi
(Pudukkottai District) during the month of November-
December. The drug was authenticated by botanist at
the Rapinat Herbarium and Centre for Molecular
Systemics, St. Joseph college Tiruchirappalli, Tamil
Nadu, India. Plant material was dried under shade at
room temperature, pulverized by a mechanical grinder,
sieved through 40 meshes. The powdered material
(100g) was extracted with 95% ethanol by hot
continuous percolation method in a Soxhlet apparatus.
The extract was then concentrated and dried under
reduced pressure. The ethanol free semi solid mass
obtained (13.65 g) and suspended in 5% gum Acacia
for pharmacological studies .[5]

Animals: Swiss albino mice of both sex weighing
between (18-25g) were used for the experiment.  The
animals were kept in clean and dry plastic cages, with
12h: 12h light dark cycle at 25 ± 2°C temperature and
45-55% relative humidity. The animals were fed with
standard  pellet  diet and water was given ad libitum .
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This study was carried out in the animal house of

Periyar College of Pharmaceutical Sciences for Girls,

Tiruchirappalli (Regd. No. 265/ CPCSEA). Toxicity

study was carried out as per the Organisation for

Economic Co-operation and Development (OECD)

5 0guidelines. The LD  of the Azima tetracantha ethanolic

leaf extracts as per OECD guidelines falls under class

504 values with no signs of acute toxicity (LD > 2000

mg/kg). Hence the dosage was fixed in 100 and 200

mg/kg b.w.

Cells: EAC cells were originally obtained through

courtesy of Amala Cancer Research Center, Thrissur,

Kerala, India. They were maintained by weekly

intraperitoneal inoculation of 10  cells/mouse .6 [6]

Effect of EEAT on Survival Time: Animals were

inoculated with 1x 10 cells/ mouse on day ‘0’ and6 

treatment with EEAT started after 24 hrs of

inoculation, at doses of 100 and 200 mg/kg/day, p.o.

The control group was treated with the same volume of

0.9% sodium chloride solution. All the treatments were

given for nine days. The median survival time (MST)

of each group, consisting of 6 mice were noted. The

antitumor efficiency of EEAT was compared with that

of 5-fluorouracil (5-FU) (Dabur Pharmaceuticals, India;

5-FU 20 mg/kg/day, i.p. for 9 days). The MST of the

treated groups was compared with that of the control

group using the following calculation.

Increase in life span = T-C / C x 100

Where T = number of days the treated animals

survived

C= number of days the control animals

survived [7]

Effect of Eeat on Tumor Volume and Cell Count:

Mice were divided into four groups (n=6), Tumor cells

(1 x 10 cells/mouse) were injected into the right hind6

limb of all the animals intramuscularly. The mice of

group I were tumor control. Group II received EEAT

(100 mg/kg/day, p.o) and Group III received EEAT

(200 mg/kg/day, p.o) for 5 alternative days and the

antitumor efficiency of EEAT was compared with that

of 5-FU 20 mg/kg/day, i.p. for 9 days (Group IV). 

Tumor mass was measured from the 11  day of tumorth

induction.  The measurement was carried out every 5 th

day for a period of 30 days. The volume of tumor

mass was calculated using the formula V=4/3 pr ,2

where ‘r’ is the mean of ‘r ’ and ‘r which are the two2 2’ 

independent radii of the tumor mass . Six mice from[8 ,9]

each group were sacrificed at the end of the study, the

tumor smear was prepared in slides and the viability of

the cells was determined by the trypan blue exclusion

method .[10]

Statistical Analysis: All values were expressed as

mean ± SEM.  Statistical analysis was performed with

one way analysis of variance (ANOVA) followed by

student’s ‘t’ test P values <0.001 were considered as

significant when compared to control.

RESULTS AND DISCUSSION

Antitumour activity of ethanolic leaf extract of

Azima tetracantha on MST of mice is shown in (Table-

1). The MST for the control group was 23.2 ± 1.51

days, whereas it was 39.4 ± 2.7, 43.5 ± 3.6 and 48.4

± 1.5 days for the groups treated with ethanolic leaf

extract of Azima tetracantha (100 mg/kg and 200

mg/kg b.w) and 5-FU (20 mg/kg b.w) respectively. The

increase in the lifespan of tumor bearing mice treated

with ethanolic leaf extract of Azima tetracantha and 5-

FU was found to be 169.8%, 187.5% and 208.6%

respectively as compared to the control group.

Effect of ethanolic leaf extract of Azima

tetracantha on tumor growth is given in Table-2. There

was reduction in the tumor volume of mice treated

with ethanolic leaf extract of Azima tetracantha. Tumor

volume of control mice was found to be 5.1 ± 0.85 ml,

whereas for the extract treated group (100 mg/kg and

200 mg/kg b.w) it was 3.3 ± 0.91 and 2.2 ± 0.1

respectively.  More significant reduction (P<0.001) was

observed in the dose of 200 mg/kg b.w. The results

were compared with the standard drug treatment group

5-FU 20 mg/kg. There was more significant reduction

(P<0.001) in the tumor volume 1.9 ± 0.08 of mice

treated with standard drug 5-FU.

The results revealed that there was a significant

decrease of viable tumor cell count and significant

increase of non-viable tumor cell count in the ethanolic

leaf extract treated groups. More significant reduction

(P<0.001) of viable tumor cells 3.2 ± 0.08 and more

significant increase of non viable tumor cells 0.8 ±

0.04 was observed in the dose of 200 mg/kg b.w

compared to the control group.

Discussion: The reliable criteria for judging the value

of any anticancer drug are prolongation of lifespan and

decrease of tumor volume and viable tumor cell count

and increase of non-viable tumor cell count . The[11]

results of the present study show an antitumour effect

of ethanolic leaf extract of Azima tetracantha against

EAC cells in swiss albino mice. The present study

reveals that ethanolic leaf extract treatment of Azima

tetracantha at the dose level of 100 mg/kg and 200

mg/kg b.w are quite effective against Ehrlich ascites

caracinoma cells, depicting increase in life span by

about 169.8% and 187.5% as compared with control. 

This substantiates its antitumor properties.
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Table 1: Antitumor activity of ethanolic leaf extract of Azima tetracantha  on M edian Survival Time of M ice

Treatment M edian survival time (days) Life Span %

EAC + Control 23.2 ± 1.51 100

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

EAC + Azima tetracantha ethanolic leaf extract 100 mg/kg 39.4 ± 2.7* 169.8*

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

EAC + Azima tetracantha  ethanolic leaf extract 200 mg/kg 43.5 ± 3.6** 187.5**

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

EAC + 5 Fluorouracil 20 mg/kg 48.4 ± 1.5** 208.6**

Data are expressed as mean ± S.E., by student’s ‘t’ test.

* P<0.01 Vs control

** P<0.001 Vs control.

Table 2: Effect of ethanolic leaf extract of Azima tetracantha on tumor growth

Groups EAC control Azima tetracantha Azima tetracantha ethanolic 5-Fluorouracil

ethanolic leaf extract (100 mg/kg) leaf extract (200 mg/kg) (5FU) 20 mg/kg

Tumor volume (ml) 5.1 ± 0.85 3.3 ± 0.91* 2.2 ± 0.1** 1.9 ± 0.08**

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Viable tumor cells count x 10 10.3 ± 0.32 5.8 ± 0.05* 3.2 ± 0.08** 3.1 ± 0.18**7

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Non viable tumor cells count x 10 0.4 ± 0.03 0.6 ± 0.03* 0.8 ± 0.04** 0.9 ± 0.01**7

Data are expressed as M ean ± S.E., n=15 by students ‘t’ test

*P<0.01 Vs control

** P<0.001 Vs control.

The present results are in accordance with previous

report of cyclophosphamide alone and in combination

with ascorbic acid against murine ascites Dalton’s

lymphoma in mice . A significant enhancement of[12]

MST was observed in ethanolic leaf extract treated

group when compared with control group. Our results

also indicate that the ethanolic leaf extract of Azima

tetracantha have cytotoxicity effect of Ehrlich ascites

carcinoma cells by reducing tumor volume, viable

tumor cell count and increase non viable tumor cell

count, the results were similar to a previous report of

the stem of Indigofera aspalathoides on ECA in mice

.[13]

About twenty-seven components were separated

from ethanolic leaf extract of Azima tetracantha and

analyzed using GC-MS (Gas chromatography-Mass

spectrometry). The main components found to be

vitamin –E, phytol (Dieterpene), and squalene

(Triterpene). The HPTLC (High perfomance thinlayer

chromatography) finger printing of the ethanolic leaf

extract of Azima tetracantha was photodocumented at

254nm. The peaks appeared at Rf value of 0.62 was

found to be same for the ethanolic extract as well as

the standard Rutin flavonoid. The anticancer properties

of the ethanolic leaf extract of Azima tetracantha may

due to these compounds.

Flavonoids have been shown to possess

antimutagenic and antimalignant effect . Moreover,[14,15]

flavonoids have a chemopreventive role in cancer

through their effects on signal transduction in cell

proliferation  and angiogenesis . The aerial part of[16] [17]

the Emilia sonchifolia has been reported to contain

alkaloids, flavonoids and terpenes. The active terpene

isolated from the n-hexane fraction showed 100%

cytotoxicity as well as anti Ehrlich ascitic carcinoma

and anti Dalton’s lymphoma ascites activities . [18]

Quercetin a well-known bioflavonoid is commonly

found in human diet. This flavonoid along with

Genistein gained much attention during the last few

years as a potential anticancer drug . The ethanolic[19]

leaf extract of Azima tetracantha is rich in flavonoids,

alkaloids and terpenoids. The cytotoxic and antitumor

properties of the extract may be due to these

compounds. The present study points to the potential

anticancer activity of Azima tetracantha. Further studies

to characterize the active principles and elucidate the

mechanism of the action of Azima tetracantha are in

progress.
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