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ABSTRACT
Strychnos nux vomica is a poisonous tree which is used to cure diseases like anemia, lumbago, asthma, bronchitis,
paralysis, muscle weakness and appetite loss. The present study investigated the anti-angiogenic activity of
Strychnos nux vomica leaf extract on a chick chorioallantoic membrane assay model(CAM Assay). Angiogenesis
forms an important step in the development of cancer. If this process could be intervened there will be an indirect
way to stop the cancer. Chorio allantoic membrane of chick embryos were used to evaluate the antiangiogenic
activity of the methanolic extract of the Strychnos nux vomica leaves with different concentrations (5µg/ml,10µg/ml
and 20µg/ml).The regression/absence of the blood vessels in the localised area in the CAM disk by visual
observation was documented. In conclusion, results revealed the dose dependent antiangiogenic property of the
Strychnos nux vomica leaf extract, by which it appears to be possessing anticancer phytochemicals which can be
isolated and used as a anticancer drug.
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INTRODUCTION
Globally cancer has become the most threatening disease to the mankind. Cancer deaths account to about 0.3 million
per year and stands as the second most common disease in India(1).There is a huge increase in the number of cancer
patients every year in India. For a developing country like India, there need to be an urgent and special attention on
this issue. Creating awareness among the public can help us to prevent its occurrence. However, various means to
tackle this disease in terms of prevention, chemotherapy and radiation therapy should be made more vigorous.
Cancer treatment facilities are mostly restricted to urban areas(2). Late diagnosis and inappropriate treatments are
the worst scenario concerned with the cancer related deaths. Apart from the routine treatment available, the use of
other complimentary or alternative therapies were also documented from other countries like China(3).
Anticancer activity of the medicinal plants is due to the presence of various antioxidants in large quantity which are
natural and with no toxicity as compared to the modern allopathic drugs(4). Strychnos nux vomica is one such plant
with a huge content of the alkaloids strychnine and brucine. Scientific evidence on this plants effective anti
metastasis property on hepatocellular carcinoma is promising(5).The anti tumour activity of strychnos nux vomica
on the human hepatoma cell line is also a progress on the evidence built on this plant as a anticancer one(6).
Angiogenesis refers to new blood vessel formation. Chemical signals in the body helps in the formation and repair
of the blood vessels. However these signals are well balanced in such a way that blood vessels are formed only when
they are needed. A separate and continuous blood supply is needed for the growth of tumours, without which they
cannot grow beyond a certain size. There is continuous search for the angiogenesis inhibitors, called the
antiangiogenic agents with an idea that these agents will prevent the growth and spread of cancer(7).
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This study was aimed to investigate the antiangiogenic property of the plant Strychnos nux vomica through the
Chick chorioallantoic membrane model (CAM assay) (8,9,10,11,12,13,14).
EXPERIMENTAL SECTION
1) Collection of plant material
Strychnos nux vomica leaves were collected from Ammapettai village near Tiruporur, Kancheepuram District,
Tamilnadu state in the months of May-July, 2013. Botanical identification of the plant material was done by Prof.
P.Jayaraman, Director, Plant Anatomy Research Centre, Medicinal plant research Unit, West Tambaram, Chennai.
2) Preparation of leaf extract
The leaves were carefully examined and removed from old, insect damaged, fungus infected leaves, twigs and
flowers. Healthy leaves were shade dried in the laboratory at room temperature for 10 days. The leaves were then
macerated and mixed in the solvent, methanol. The extract obtained were concentrated in a rotary evaporator at 400C
and the residue was extracted twice again analogously there by obtaining the crude solvent extract.
Chicken Chorio Allantoic Membrane Assay (CAM)
Twenty five fertile white leghorn chicken eggs were obtained from a local hatchery. These eggs were weighed and
cleaned with ethanol. These eggs were incubated in a vertical position at 370C in a custom built incubator for 48
hours with 70-80% humidification. The egg tray was automatically tilted for 450 angle every 30 minutes mimicking
the natural process. On the third day of incubation, by the process of candling viable eggs with moving embryo was
identified and the unfertilized eggs were removed. Eggs with the developing embryo were grouped into four. Group
I (n=6) (Control 10µl of PBS), Group II(n=6) (5µg/ml), Group III(n=6)(10µg/ml) and Group IV(n=6) (20µg/ml). On
the sixth day of incubation, a window on the broad end of the egg was cut in the shell using a sterile needle and a
sterile forceps. Whatman’s sterile filter paper discs containing 10uL of PBS and different concentrations of the
methanolic extract 10µL of (5 µg/ml), (10 µg/ml) and (20 µg/ml) were implanted inside the eggs. PBS buffer
served the control. The window made was closed with a porous plaster. These windows were then reopened after 48
hrs of incubation on the 8th day and close up photographs(Canon 350D with close up adapters) were taken to obtain
the image of CAM. The images obtained were analysed for the changes that the drug has brought to the
angiogenesis process in the CAM of the developing chick embryo.
RESULTS
Dose dependant changes with the angiogenic process of the Chick CAM assay model was noted. The antiangiogenic
property was very much enunciated in a 48 hour observation with the process initiated even at a low dosage of the
methanolic extract of the plant(5ug/ml).In all the three study groups we were able to see the antiangiogenic process
happening in a proportionate fashion. All the chicks survived except for the angiogenic process being put on hold.
Table 1.1. Effect of Strychnos nux vomica flower extract on angiogenesis in chick chorioallantoic membrane
(n=6)
Group I (control)
10uL of PBS)
Group II (5µg/ml)
Group III (10µg/ml)
Group IV (20µg/ml)

Angiogenesis

Antiangiogenesis

6
0
0
0

0
6
6
6

Fig 1. Control 10µL of PBS
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Fig 2 .10 µl of 5µg/ml concentration of the drug

Fig 3. 10µl of 10µg/ml concentration of the drug

Fig 4. 10µl of 20 µg/ml of drug

DISCUSSION
World Health Organization (WHO) reports that 80% of the World’s population primarily rely on plant medicines for
their healthcare(15).Recent years have seen an increase in the incidence of cancer and so there is an equal increase
in the search for anticancer drugs. In this present work the methanolic extract obtained from the leaves of the tree
Strychnos nux vomica was tested for antiangiogenic property using the CAM assay model. CAM assay model has
emerged as one of the important animal model to understand the anticancer property of herbal extracts(16,17,18,19).
Strychnos nux vomica a tree used in traditional medicine has been emerging as a promising drug for anticancer
activity because of its poisonous alkaloids like strychnine and brucine.
Earlier studies on mice revealed the regulatory function of strychnine on the main components of inflammatory
angiogenesis, exposing the potential therapeutic of the plant extract(20).Another study indicated the role of the
plants major alkaloid brucine on Hep G2 cells death via Caspase -3 and cyclooxygenase-2 pathways(21).
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Our study on the indirect anticancer property of the plant is through the method of antiangiogenesis. With the drug
in a quantity close to 5µg/ml bringing angiogenesis in the chick embryo to a halt without becoming lethal to the
developing chick embryo itself is interesting and promising.
CONCLUSION
Strychnos nux vomica appears to be an important plant with anticancer property that could be explored further for its
potential use as an anticancer drug. Studies done with positive control(VEGF) in larger animal models could
definitely throw more light on the findings.
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