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Abstract

The methanolic extracts of Indigofera aspalathoides (MEIA) and Wedelia calendulaceae 
(MEWC) were evaluated for their anticancer activity against Ehrlich Ascites Carcinoma (EAC) 
in Swiss albino mice. On day 1, the extract of Indigofera aspalathoides at a dose of 250 and  
500 mg/kg body weight and the extract of Wedelia calendulaceae at a dose of 250 and 500 mg/
kg body weight were administered orally and continued for 9 consecutive days. The anticancer 
activity of MEIA and MEWC were examined by determining the tumor volume, tumor cell 
count, viable tumor cell count, nonviable tumor cell count, mean survival time and increase in 
life span in experimental animal models. Both these extracts increased the life span of EAC 
treated mice and restored the hematological parameters as compared with the EAC bearing 
mice. Thus, the present study revealed that the MEIA and MEWC showed anticancer activity 
in the tested animal models.
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Introduction

The plant Indigofera aspalathoides 
(Leguminosae) is commonly known as 
‘Shivanarbembu’ in Tamil. In the traditional 
medicinal system, the leaves, flowers and tender 
shoot are said to be cooling and demulcent; they 
are used in the form of decoction for leprosy and 
cancerous affections (1). The leaves are also 
applied to abscesses. The whole plant is used 
in odematous tumors and the ashes are used in 
preparations for dandruff’s (2). The methanol 
extract of Indigofera aspalathoides also 
possess hepatoprotective acvity (3). Wedelia 

calendulaceae (Compositae) is commonly 
known as ‘Bhimraj’ in Bengali, which is widely, 
distributed in Bengal, Assam, Burma and plains 
districts of Madras. In traditional system of 
medicine, the leaves are considered as tonic, 
alterative, and useful in cough, cephalalgia, 
skin disease and alopecia. An infusion of the 
plant is given in Indo China for the swelling 
of abdomen (4). The plant is very specific for 
viral hepatitis (5). The aim of the present study 
was to evaluate the anticancer activity of the 
methanolic extract of Indigofera aspalathoides 
(MEIA) and Wedelia calendulaceae (MEWC) 
against Ehrlich Ascites Carcinoma (EAC) in 
Swiss albino mice.
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Experimental

Preparation of the extract 
The plant Indigofera aspalathoides was 

collected in the month of March 2002 from 
Tamilnadu and the plant Wedelia calendulaceae 
was collected during the month of November 
2002 from West Bengal. Both plants were 
identified by the Botanical Survey of India, 
Shibpur, Howraw, West Bengal, India. 
Specimens of both plants (IAP-1 & WCP-1) 
are kept in laboratory for future reference. After 
shade dried the plants materials were powdered 
in mechanical grinder. Then both of the plants 
materials were extracted with petroleum ether 
(60-80) and after being defatted they were 
extracted with methanol in a Soxhlet extraction 
apparatus. The solvent was then completely 
removed under reduced pressure and stored in a 
vacuums dessicator. The yields of the methanol 
extract of the two plants were 4.5% and 5.8% 
respectively.

Treatment schedule 
Mature male Swiss albino mice weighing     

20-25g were kept in identical laboratory 
condition and divided into six groups (n=10) 
and given food and water ad libitum. All the 
groups (Table 1) except group I were injected 
with EAC Cells (2×106 cells/mouse.i.p.). 
This was taken as day 0. Group I served as 
normal saline control (5 ml/kg, p. o.)and 
Group II served as EAC control. On day 1 the 
methanol extract of Indigofera aspalathoides 
at a dose of 250 and 500 mg/kg body weight 
(Gr-III &IV) and methanol extract of Wedelia 
calendulaceae at a dose of 250 and 500 mg/kg 
body weight (Gr-V & VI) were administered 
orally and continued for 9 consecutive days. 
On day 10, five mice of each group were 
sacrificed 24 h after the last dose and the rest 
were kept with food and water ad libitum to 
check the increase in the life span of the tumor 
hosts (6).

The effect of methanol extract on tumor 
growth and host’s survival time were examined 
by studying the following parameters-tumor 
volume, tumor cell count, viable tumor cell 
count, nonviable tumor cell count, mean survival    
time and increase in life span.

 Determination of tumor volume	

 Determination of tumor volume 
The mice were dissected and the ascitic fluid 

was collected from the peritoneal cavity. The 
volume was measured by taking it in a graduated 
centrifuge tube and packed cell volume 
determined by centrifuging at 1000 g for 5 min.

 
Determination of tumor cell count 
The ascitic fluid was taken in a RBC pipette 

and diluted 1000 times. Then a drop of the diluted 
cell suspension was placed on the Neubauer 
counting chamber and the number of cells in 64 
small squares was counted.

 
Estimation of viable tumor cell count
The cells were then stained with Trypan blue 

(0.4% in normal saline) dye. The cells that did 
not take up the dye were viable and those that 
took the stain were nonviable. These viable and 
nonviable cells were counted.

Cell count=(No. of cells×Dilution) / (Area × 
Thickness of liquid film)

Percentage increase life span
Recording the mortality monitored the effect 

of the MEIA and MEWC on tumor growth and 
percentage increase in life span (ILS%) were 
calculated (7). 

ILS (%)=[(Mean survival of treated group/
Mean survival of control group)-1]×100 
Mean survival time=[1st Death+Last 
Death] /2 

Hematological studies
The effect of the MEIA and MEWC on 

peripheral blood was investigated. RBC, WBC 
counts and estimation of hemoglobin were done 
by standard procedures from freely flowing tail 

Table 1. Treatment schedule of various groups.
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vein blood (8, 9).

Results

Oral administration of the methanol extract 
of Indigofera aspalathoides (MEIA) and 
Wedelia calendulaceae (MEWC) at the dose of 
250 and 500 mg\kg body weight increased the 
life span and non-viable cell count, decreased 
tumor volume and viable cell count of the tumor 
bearing mice, when compared to that of EAC 
control mice (Table 2). Both MEIA and MEWC 
also restored the hematological parameters. 
The number of RBC count and Hemoglobin 
content also increased as compared to that 
of EAC control. In the differential count the 
percentage of Lymphocytes was increased with 
decreased level of Neutrophils (Table 3).

Discussion

The present study shows that MEIA and 

MEWC were significantly increased the life 
span than that of EAC bearing mice. The reliable 
criteria for judging the value of any anti cancer 
drug are prolongation of life span and decrease 
of WBC from blood (10, 11). 

Further more the reduced volume of EAC 
and increased survival time of mice suggest the 
delaying impact of MEIA and MEWC on cell 
division. Usually in cancer chemotherapy, the 
major problem is anemia, due to reduction in RBC 
or hemoglobin concentration and leucocytes.

Our results says that MEIA and MEWC 
have significantly enhanced the erythrocyte 
count and hemoglobin level when compared to 
that of EAC bearing mice. The WBC level is 
reduced when compared to that of EAC bearing 
mice. These indicating parameters reveal that 
MEIA and MEWC possess less toxic effect on 
hematological system.

Viable cell count decreased with increased 
level of non-viable cell count. These suggested 
that MEIA and MEWC have direct relationship 

Table 2. Effect of Indigofera aspalathoides and Wedelia calendulaceae extracts on survival time, life span, tumor volume, viable and 
non-viable cell count in EAC bearing mice. 

Statistical significance (p) calculated by one-way ANOVA between the treated groups and the EAC control followed by Dunnett’s post 
hoc test of significance.
*p<0.05 

Table 3. Effect of indigofera aspalathoides and wedelia calendulaceae extract on hematological parameters in EAC bearing mice.

Statistical significance (p) calculated by one-way ANOVA between the treated groups and the EAC Control followed by dunnett’s post 
hoc test of significance.
*p<0.05
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with tumor cells. Because these tumor cells are 
absorbed the anticancer drug by direct absorption 
in peritoneal cavity and these anticancer agents 
lysis the cells by direct cytotoxic mechanism.

Preliminary phytochemical screening 
indicated the presence of flavonoids, alkaloids 
and tannins in MEIA. Flavonoids have 
been shown to possess antimutagenic and 
antimalignant effects (12, 13). Further more, 
flavonoids have a chemopreventive role in cancer 
through their effects on signal transduction in 
cell proliferation (14) and angiogenesis (15). 
The cytotoxicity and anticancer properties are 
due to the presence of flavonoids.

According to the previous reports 
wedelolactones present in Wedelia calendulaceae 
were found to have 5-lipooxygenase and caspase 
inhibiting activities (16, 17). The current studies 
indicate that both 5-LOX & 12-LOX expression 
such as human pancreatic cancer cell. LOX 
plays a critical role in human pancreatic cancer 
cell proliferation. LOX inhibitor may play a very 
important role in the treatement of cancer. Thus 
the anticancer activity of Wedelia calendulaceae 
may be due to the LOX inhibition or due to 
induction of detoxifying system. 

The methanolic extract of wedelia 
calendulaceae restore the mean survival time, 
decrease tumor volume count in treated mice. 

Thus our present study suggests that both 
MEIA and MEWC possess potent anticancer 
activity and increase life span.
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