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Problem statement: Chemoprevention is an important strategy to control the process of carcinogenesis. The
potential of using medicinal herbs as cancer chemo-preventive nutraceuticals and functional food is
promising. Thus, there is a need for exploring drugs/agents which act as best chemo-preventive agents.
Ricinus communis is a well known medicinal plant which has been used in Ayurvedic medicine as
hepatoprotective, antiviral, antibacterial, analgesic, antispasmodic and anti-diabetic. The present study was
undertaken to evaluate the anti-tumor activity of Ricinus communis leaves in an in-vivo model. Results: For
the in-vivo screening in present study, the LD50 value of crude extract, when given p.o. (per oral) was found
to be 30mg/kg. 1/10th and 1/5th of this dose was taken as effective dose. The test groups (3mg/kgbw and
6mg/kgbw) showed effective tumor reduction (75.66±3.98 and 75. 17±2.99 respectively) on day 14th.
However, there was meager difference between the two test groups, but both showed the considerable action
in comparison to control group. Therefore, a significant reduction in size of tumor was observed in a dose
dependent manner. Conclusion: After in-vivo screening of crude extract it was concluded that the aqueous
extract contains some anti-tumor agents when it was applied against mice bearing melanoma and depicted
significant reduction in tumor size.
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INTRODUCTION

Natural products have long been a fertile source of cure for
cancer, which is projected to become the major cause of death
in this century. In 1990 about 510,000 Americans died of
cancer (Cooper 1993). A recent review by Butler lists 79
natural products or natural product analogues that entered
clinical trial as anticancer agents in the 2005-2007 time frames
(Butler 2008). There is a high correlation between the
properties of drugs and those of natural products (Feher 2003;
Ortholand 2004).

There are at least 2, 50,000 species of plants out of which more
than one thousand plants have been found to possess significant
anticancer properties (David 2009). While many molecules
obtained from nature have shown wonders, there are huge
numbers of molecules that still either remains untapped or
studied in detail by the medicinal chemists (Mukherjee et al.,
2001). Out of 121 prescription drugs in use today for cancer
treatment, 90 are derived from plant species.

Almost 74% of these were discovered from folklore claim. In
the period between 1981 and 2002, 48 of 65 drugs approved for
the therapy of cancer were based on natural products or
mimicked natural products in one form or another (Shishodia

and Aggarwal, 2004). Many herbs have been evaluated in
clinical studies and are currently being investigated
phytochemically to understand their tumoricidal actions against
various cancers. Major classes of anticancer compounds
include alkaloids, terpenoids, flavonoids and lignans.

The Ricinus communis L. also known as castor oil plant is a
plant species of the family Euphorbiaceae and the sole member
of the monotypic genus Ricinus and of the sub tribe Ricininae.
It has another common name, palm of Christ, or Palma Christi,
that derives from castor oil's ability to heal wounds and cure
ailments. It grows in tropical and warm temperate regions
throughout the world and is becoming an abundant weed in the
southwestern United States. Ricinus communis L. is a
perennial, erect, branched, herb, typically less than 2 meters in
height. It is widely used as hepatoprotective (alcoholic extract),
anti-microbial agent (methanoloic extract) anti-oxidant and
anti-tumor agent (Tajamul et al., 2011; Tajamul et al., 2015)
etc.

Castor oil is applied externally by nursing mothers to increase
the flow of milk. Juice of leaves is used for headache,
rheumatism, dropsy (oedema), abscesses, ringworms, warts and
poultice for boils. Its oil is used as smooth oil for dry skin,
bactericide, purgative, insecticide, larvicidal, sunburn, open
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sores and hair tonic, laxative, pain reliever, anti-inflamatory
(Ricinoleic acid)  for dermatitis and eye ailments

MATERIALS AND METHODS

Sample

The plant Ricinus communis L. was collected from the local
surroundings at Bhopal city of M.P, during the month of
September to October. The plant was acknowledged by a senior
Botanist Dr. Zia-ul Hassan, Proffessor and Head of the
Department of Botany, Safia Science College Bhopal. After
identification of plant a voucher specimen no. as 252 / Bot. /
Safia / 11 was procured in herbarium record maintained at
Safia Science College, Department of Botany, and Bhopal
(M.P).

Extraction Procedure

The coarsely powdered dried leaves of selected plant were
cited in a container with 1000ml petroleum ether solvent for
defating and permissible to stand at room temperature for a
period of at least 3 days with recurrent agitation until the
soluble matter has dissolved (Ncube et. al. 2008; Agrawal et.
al. 2000). Similarly, the defatted leaf extract was further placed
in the same container after utterly washing of container with
distilled water.  The leaf extract was soaked in the container
with five volumes of distilled water and the pH was adjusted to
4.0 by adding dilute acetic acid. The suspension was
homogenized at a maximum speed in a grinder mixture at 40C
in ten sequences of 1min. each with 30 min. interval and left
over night. The homogenate was then centrifuged at 8000g for
10min. Percentage yield of aqueous extract was found which
was stored in refrigerator having 100C for supplementary use.
Supernatant was collected and condensed at 450C in water bath.
The condensed part was used for in vivo study to evaluate its
antitumor potential.

In-vivo anti-tumor activity

Experimental Animals

Healthy C57BL/6 Mice (Both Sex) weighing between 180-
250gm was selected for study. Animals were maintained at
25±20C and kept in well ventilated animal house under natural
photoperiodic condition in polypropylene cages with paddy
husk as bedding with free access to food and water. The
experimental protocol described in present study was approved
by Institutional animal ethical committee (IAEC) PBRI Bhopal.
The experiment was conducted as per the permission of
Institutional animal ethical committee (IAEC) of (Reg. No
1283/c/09/CPCSEA). All conditions were maintained
according to CPCSEA norms.

Acute toxicity study

Determination of LD50 value

The initial doses of extracts for the pharmacological study were
about 1/10th and 1/5th of the maximum tolerated safe dose

found from acute toxicity studies. Healthy, young, adult
C57BL/6 mice of both sexes (180-200 g) were used for this
study. Animals were fasted prior to dosing (only water was
withheld over night). On next day, the fasted body weight of
each animal was determined and the dose was calculated
according to the body weight. 20 animals were divided into
four groups for giving dose 1, 4, 6 and 10 mg/kg. First of all,
examined changes in animals after giving doses rodents not
died (means dose was tolerated) so doses were increased
subsequently. Maximum dose is 30mg/kg. Animals were
observed individually at least once during the first 30 minutes
after dosing, periodically during the first 24 hours (with special
attention given during the first 4 hours), and daily thereafter,
for a total of 14 days. The animals were given drug per oral
(p.o.) for test sample and cancer cells obtained from cancer
donor mice were injected subcutaneously (s.c.) from cell
suspensions. DMSO (Dose-0.2ml) was used as vehicle for
control group. Tumor volume was calculated by digital verneir
calliper scale. The P ‹ 0.05 was considered as level of
significance. P was found to be less than 0.05 so difference
between the groups was considered to be significant. The
results are presented as means ±S.D. Significant differences
between control and treatment groups were calculated using
One way ANOVA followed by Dunnet’s test number of
replicates (N) = 6. P values of ≤ 0.05 were considered
significant.

Statistical Analysis

The experimental results were expressed as mean ± SEM. Data
was assessed by ANOVA followed by the Dunnet’t test. Value
of p<0.05 was considered as statistically significant.

RESULTS AND DISCUSSION

LD50 determination indicates safety profile of the drug. LD50

for extract was 30mg/kg and the effective dose taken was 1/10th

and 1/5th of the lethal dose (3mg/kg, 6mg/kg respectively) for
estimation of antitumor activity of extract. Results of antitumor
activity study of aqueous extract of Ricinus communis L.
showed that the aqueous extract exhibited significant antitumor
activity. The table 1 and figure 1depicts that the tumor volume
was significantly decreased in comparison to control group
when treated with extract.

Figure 1 Showing difference in control, test groups; 3mg/kg, 6mg/kg
respectively with standard deviation
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There was a not a notable difference in the sensitivity between
the two test groups applied (3mg/kg and 6mg/kg). On day 14th,
the comparison was undertaken between the test groups
(3mg/kg and 6mg/kg) and the control as shown in table 1 and
fig. 1.  The test groups 3mg/kg and 6mg/kg showed significant
reduction in tumor size from 13.5±1.37 to 75.66±3.98 and
13.16±1.6 to 75.17±2.99 respectively, which was considered
potent when compared against control group (14±2.09 to
81.66±2.94).

Natural products have been regarded as important sources that
could produce potential chemotherapeutic agents. Plant derived
compounds; in particular have gained importance in anticancer
therapy and some of the new chemotherapeutic agents currently
available for use include paclitaxel, vincristine,
podophyllotoxin and camptothecin, a natural product precursor
from water soluble derivatives. Obviously natural products are
extremely an important source of medicinal agents. Although
there are some new approaches to drug discovery, such as
combinatorial chemistry and computer based molecular
modelling design, none of them can replace the importance of
natural products in drug discovery and development (Jagetia
and Rao, 2006).

The findings of present in-vivo study are in agreement with
reports of Musshoff et. al. 2009, who reported the median
lethal dose (LD50) in mice 30mg/kg, or approximately 1000-
fold higher than by injection or inhalation.

Considering reports of human castor bean ingestion, the lethal
dose in humans was estimated to be 1 to 20 mg/kg of body
weight. Lin et. al. 1986 reported that the LD50 value of ricin
isolated frm Ricinus communis was 5µg/kg body weight when
given i.p. injection to mice. The increase in life span of tumor
bearing mice treated with ricin was reported 62%±7% due to
inhibition of growth of S-180 tumor cells. Griffiths et. al. 1995;
Roy et. al. 2003; Griffiths et. al. 2007 observed that the
lethality of ricin is significantly influenced by its particle size.

The endeavor of the present study was to travel around the
potential anti-tumor activity of Ricinus comminus leaves on
melanoma tumor. The study was not only supportive in
determining the optimum dose extract employed against
melanoma tumors but also in the development of a new and a
potential anti-cancer drug. The aqueous extract of Ricinus
communis leaves is an effective and potent antitumor agent
against human malenoma so it may provide a poor man
friendly and a drug of preference to the world.
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