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ABSTRACT 

Cancer is a public health problem all over the world. Medicinal herbs have been on the forefront whenever we talk about anticancer remedies, 
Herbal medicines have a vital role in the prevention and treatment of cancer. Large number of plants and their isolated constituents have been 
shown to potential anticancer activity. Methanol extracts of Moringa oleifera seeds showed in vitro cytotoxicity against different human cancer cell 
lines such as lung, neuroblastima, and colon. There was no growth of inhibition recorded against liver cancer cell line. Sulforhodamine B dye (SRB) 
assay was done for in vitro cytotoxicity test assay. The in vitro cytotoxicity was performed against five human cancer cell lines namely of lung (A-
549), liver (Hep-2) colon (502713 HT-29) and neuroblastima (IMR-32). The activity was done using 100µg/ml of the extract. Against lung (A-549) 
cell line plant extract showed 80% growth of inhibition. In case of liver (Hep-2) showed no activity reported, where as in case of colon 502713 cell 
line plant extract showed maximum activity. In case of HT-29 liver human cancer line and IMR-32 neuroblastima cell line plant extract showed 95% 
and 93% activity respectively. 
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INTRODUCTION 

From the earliest times, herbs have been prized for their pain-
relieving and healing abilities and today we still rely largely on the 
curative properties of plants. According to World Health 
Organization, 80 % of the people living in rural areas depend on 
medicinal herbs as primary healthcare system. The synthetic 
anticancer remedies are beyond the reach of common man because 
of cost factor. Herbal medicines have a vital role in the prevention 
and treatment of cancer and medicinal herbs are commonly 
available and comparatively economical (Shanthy Sundaram et al., 
2011). Moringa species are well documented plant herbs due to 
their extraordinary nutritional and medicinal properties. Moringa 
oleifera Lam. are the most widely cultivated species of the 
monogenic family, the Moringaceae (Fahey, 2005). They have long 
been known in folk medicine as having value in treating a wide 
variety of ailments. They are known to be anti-helminthic, antibiotic, 
detoxifiers, immune builders and have been used to treat malaria 
(Thilza et al., 2010). In the present communication, we report its in 
vitro cytotoxicity activity against different human cancer cell lines. 

EXPERIMENTAL  

Plant material 

 Moringa oleifera was collected in February to March 2009 from 
Uttarakhand. The seeds of plant methanolic extract was used for in 
vitro cytotoxicity properties.  

Preparation of plant extracts  

Plant material was dried at 370C, powdered and extracted in 
methanol. Extract was fine-filtered and freeze dried. For the 
preparation of the extracts, dried ground plant material was 
percolated with methanol and concentrated to dryness under 
reduced pressure. Extract was redissolved in Dimethylsulphoxide 
(DMSO) to form stock solutions, which were filter sterilized (0.2µm) 
before testing on cell lines.  

Human cell lines  

Human cancer cell lines namely of lung (A-549), liver (hep-2) colon 
(502713 HT-29) and neuroblastima (IMR-32) were grown in RPMI-
1640 with 2 mM L-glutamine medium pH 7.2. Penicillin was 
dissolved in PBS and sterilized by filtering through 0.2µ filter in 
laminar air flow hood. The media was stored in refrigerator (2-8oC). 
Complete growth medium contains 10 % FCS. The medium for 
cryopreservation contains 20 % FCS and 10 % DMSO in growth  

 

medium. The cell lines were maintained at 370C in a 5% CO2 
atmosphere with 95% humidity.  

In vitro assay for cytotoxic activity  

The anticancer activity was determined by the cytotoxic potential of 
the test material using human cancer cell lines which were allowed 
to grow on tissue culture plates in the presence of test material. The 
cell growth was measured using ELISA reader after staining with 
Sulforhodamine B dye (SRB) which binds to basic amino acid 
residues in the trichloroacetic acid (TCA) fixed cells.  

Preparation of Cell suspension for assay 

Human cancer cell lines were grown in multiple tri conical flasks 
(TCFs) at 370C in an atmosphere of 5% CO2 and 90% relative 
humidity in complete growth medium to obtain enough number of 
cells. The flasks with cells at subconfluent stage were selected. Cells 
were harvested by treatment with Trypsin-EDTA. Cells were 
separated to single cell suspension by gentle pipetting action and the 
viable cells were counted in a hemocytometer using trypan blue. Cell 
viability at this stage should be >97%. Viable cell density was 
adjusted to 5,000 - 40,000 cells/100µl depending upon the cell line ( 
Monks 1991). 100µl of cell suspension together with 100µl of 
complete growth medium was added into each well. The plates were 
incubated at 370C for 24 hours in an atmosphere of 5% CO2 and 90% 
relative humidity in a CO2 incubator. After 24 hours, the test 
material, DMSO (vehicle control) and positive control were added.  

Sulforhodamine B (SRB) assay  

The antiproliferative SRB assay was performed to assess growth 
inhibition. This is a colorimetric assay which estimates cell number 
indirectly by staining total cellular protein with the SRB dye (Skehan 
1990). The microtiter plates were taken out after 48 hours 
incubation of the cells with test materials and gently layered with 
chilled 50% TCA in all the wells to produce a final concentration of 
10%. The tissue culture plates were incubated at 4°C for one hour to 
fix the cells attached to the bottom of the wells. The supernatant was 
then discarded. The plates were washed five times with distilled 
water to remove TCA, growth medium, low molecular weight 
metabolites, serum proteins etc. Plates were air dried and stored 
until further use. SRB solution was added to each well of the plates 
and incubated at room temperature for 30 minutes. The unbound 
SRB was removed quickly by washing the wells five times with 1 % 
acetic acid and then air dried. 100µl of Tris buffer (0.01 M, pH 10.4) 
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 was added and shaken gently for 5 minutes on a mechanical shaker. 
Optical density was recorded on ELISA reader at 515 nm.  

RESULTS & DISCUSSION 

From the earliest times, herbs have been prized for their pain-
relieving and healing abilities and today we still rely largely on the 
curative properties of plants. According to World Health 
Organization, 80 % of thepeople living in rural areas depend on 
medicinal herbsas primary healthcare system. The synthetic 
anticancer remedies are beyond the reach of common man because 
of cost factor. Herbal medicines have a vital role in the prevention 
and treatment of cancer and medicinal herbs are commonly 
available and comparatively economical. A great deal of 
pharmaceutical research done in technologically advanced countries 
like USA, Germany, France, Japanand China has  considerably 
improved quality of the herbal medicines used in the treatment of 
cancer. Some herbs protect the body from cancer by enhancing 
detoxification functions of the body. Certain biological response 
modifiers derived from herbs are known to inhibit growth of cancer 
by modulating the activity of specific hormones and enzymes. Some 
herbs reduce toxic side effects of chemotherapy and radiotherapy. 
Scientists all over the world are concentrating on the herbal 
medicines to boost immune cells of the body against cancer. By 
understanding the complex synergistic interaction of various 
constituents of anticancer herbs, the herbal formulations can be 
designed to attack the cancerous cells without harming normal cells 
of the body. Medicinal herbs are also significant source of synthetic 
and herbal drugs. So far, pharmaceutical companies have screened 
more than 25,000 plants for anti-cancer drugs. This should tell us 
that looking for single ingredients to attack cancer might be missing 
the point. Just as cancers are a product of disturbances in the body, 
so herbs can correct the disturbances as well as control many 
cancers. Herbal system of medicine has been practiced for thousands 
of years. Moringa species preparations can be used as a cheaper 
alternative to the conventional disinfectants (Gassenschmidt et al., 
1995). Plants are storehouse of good variety of compounds. 
Latest and previous studies have concluded the beneficial aspects of 
plant derived drugs as good source of Anticancer activity  agents 
(Satish et al.,2010).The test sample showing growth inhibition more 
than 70% at 100µg/ml is considered to be active. The in vitro 
cytotoxicity was performed against five human cancer cell lines 
namely of lung (A-549), liver (Hep-2) colon (502713 HT-29) and 
neuroblastima (IMR-32). Against lung (A-549) cell line plant extract 
showed 80% growth of inhibition. In case of liver (Hep-2) showed 
no activity. Where as in case of colon 502713 cell line plant extract 
showed maximum activity. In case of HT-29 liver human cancer line 
and IMR-32 neuroblastima cell line plant extract showed 95% and 
93% activity respectively. The extracts can provide a cheap and 
sustainable method toward disease reduction and can eventually 
improve the quality of life of the rural and peri-urban poor in 
developing countries. Other than invitro cytotoxicity it also showed 
the antibacterial activity. The antibacterial activity of the plant has 
been demonstrated against both gram-negative and gram-positive 
bacteria and this is in agreement with our findings. (Vaghasiya and 
Chanda, 2007; Mashiar et al., 2009). According to (Aney et al. 2009) 
Moringa seeds contain an antibiotic principle known as 
pterygospermin which is responsible for destruction ofmicro-
organisms in water.it may possible that it also act as anticancer 
activity. 

In the present study, we conclude that the plant extracts showed 
selective in vitro cytotoxity, active against some human cancer cell 
lines and other not showed activity. Activity depends upon the 
morphology and mechanisim of action plant extract. Many plant 
extract kill the cancer cell lines through activating apoptosis and 
some through effecting growth regulators. Other than anticancer 
activity this plant extract also show the other activity. It is not 
possible at this juncture to single out the most effective in vitro 
cytotoxicity constituent of plant. However, based on the published 
studies alkaloids seem to be most likely candidates eliciting in vitro 
cytotoxicity effect. Its reported in vitro cytotoxicity effects warrant 
further investigation for its use in the cases of clinical anticancer 
activity. 
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