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ABSTRACT  

Curcumin, a major yellow pigment and spice in turmeric and curry, is a powerful anti-cancer agent. The anti-

tumour activities of curcumin include inhibition of tumour proliferation, angiogenesis, invasion and metastasis, 

induction of tumour apoptosis, increase of chemotherapy sensitivity, and regulation of cell cycle and cancer stem 

cell, indicating that curcumin maybe a strong therapeutic potential through modulating various cancer 

progression. It has been reported that the anticancer effect of Curcumin against human prostate cancer cell line 

through Proliferating Cell Nuclear Antigen (PCNA) assay and colony forming assay. Different concentrations (1, 5, 

млΣ нрΣ рл ŀƴŘ млл ˃ƎκƳƭύ ƻŦ /ǳǊŎǳƳƛƴ ǿŜǊŜ ǳǎŜŘΦ Lƴ t/b! ŀǎǎŀȅΣ ŎǳǊŎǳƳƛƴ ǎƭƻǿǎ ŎŀƴŎŜǊ ŎŜƭƭ ǇǊƻƭƛŦŜǊŀǘƛƻƴ and in 

colony forming study, colonies were stained with crystal violet and the number of clones in a given area was 

counted for each condition. This study witnessed that higher concentration of the curcumin gave a good result 

against cancer cell lines. 
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1. INTRODUCTION 

Curcumin (diferuloyl methane), the major polyphenol in 

dietary spice, is a potent chemopreventive agent that 

inhibits proliferation of cancer cells by arresting them at 

various phases of the cell cycle depending upon the cell 

type. It is derived from the rhizome of the turmeric plant 

(Curcuma longa) is a non-nutritive food chemical used 

as a flavouring, coloring agent and as a food 

preservative and has been shown to possess powerful 

antioxidant, antitumor promoting and anti-

inflammatory properties in vitro and in vivo. Studies 

relating to curcumin protection against proliferation of 

various cancer cell lines, cytoprotective effect in 

oxidative damage and activation of anti-cancer 

pathways were scanned in the previous research 

literature and are provided in the succeeding passages. 

Curcumin exerts its anticancer effect through a 

complicated molecular signalling network, involving 

proliferation, estrogen receptor (ER), and human 

epidermal growth factor receptor 2 (HER2) pathways. 

Experimental evidence has shown that curcumin also 

regulates apoptosis and cell phaseςrelated genes and 

microRNA in breast cancer cells.  

Breast cancer is one of the major cancers in women both 

in the developed and the developing world. The 

incidence of breast cancer is growing in the developing 

world due to increase life expectancy, increase 

urbanization and embracing of western lifestyles. 

Although some risk reduction might be attained with 

prevention, these strategies cannot eradicate the 

majority of breast cancers that develop in low- and 

middle-income countries where breast cancer is 

diagnosed in very late stages World Health Organisation 

(WHO). Remarkable improvements in our 

understanding of the biology of breast cancer have been 
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progressed over the last few decades using breast 

cancer cell lines. With this data background, the study 

must now move beyond the 'one marker, one cell line' 

studies of the past and use knowledge gained to use cell 

lines or cell line panels more efficiently as experimental 

models to study specific subgroups of breast cancer, 

since this is expected to have the greatest influence on 

improving outcome for breast cancer patients. The 

overall aims and objectives of the current study is to 

observe the following end results:  

Anti-proliferation studies 

1. Anti-proliferative effect of curcumin using PC3 

prostate cancer cell line and Proliferating Cell 

Nuclear Antigen (PCNA) assay and colony forming 

assay. 

2. Anti-proliferative effect of curcumin using DU145 

prostate cancer cell line and Proliferating Cell 

Nuclear Antigen (PCNA) assay and colony forming 

assay. 

3. Anti-proliferative effect of curcumin using LNCaP 

prostate cancer cell line and Proliferating Cell 

Nuclear Antigen (PCNA) assay and colony forming 

assay. 

 

II. MATERIALS AND METHODS 

/ǳǊŎǳƳƛƴΣ ǿƛǘƘ ŀ ǇǳǊƛǘȅ җфр҈Σ ǿŀǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ 

Unilever R&D (Sanjivani Phytopharma Pvt. Ltd, India). 

Curcumin was dissolved in DMSO to a stock 

concentration of 20 mM in a dark coloured bottle and 

stored at 10°C and was diluted to the necessary 

concentration with medium when required. Prostate 

cancer cell lines (PC3, DU145 and LNCaP) and PrEC 

(normal prostate cell) were obtained from National 

Center for Cell Sciences (Pune, India). Literature 

supplied along with these cell lines state that these cells 

were characterized by mycoplasma detection, DNA ς 

Fingerprinting, isoenzyme analysis and cell vitality 

detection. These cells were maintained in cell culture 

media and conditions as per the recommendations of 

American Type Culture Collection centre. 

 

 
                            Fig: 1 Representative slides of PC3, DU145 and LNCaP prostate cancer cell line 

 

The test cell lines were grown to a density of 

approximately 75% and were then treated with test 

substance curcumin at different concentrations for the 

indicated times. The control cell lines were incubated 

with DMSO without curcumin at the same final 

concentration. Cell proliferation was determined by the 

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 

bromide (MTT, Sigma) uptake method. After the cells 

ǿŜǊŜ ǎŜŜŘŜŘ όрҎмлоκǿŜƭƭύ ƛƴ нлл ˃ƭ ƻŦ 5a9a ƳŜŘƛǳƳ 

into 96-well plates and cultured overnight, curcumin (0ς

тл ˃aύ ǿŀǎ ŀŘŘŜŘ ǘƻ ǘƘŜ ŎŜƭƭǎ ŀƴŘ ŦǳǊǘƘŜǊ ŎǳƭǘǳǊŜŘ ŦƻǊ 

24 h. Then, MTT reagent (5 mg/ml) was added and 

incubation was continued for an additional 4 h. The 

ǊŜŀŎǘƛƻƴ ǿŀǎ ǘŜǊƳƛƴŀǘŜŘ ǿƛǘƘ мрл˃ƭ ŘƛƳŜǘƘȅƭ ǎǳƭŦƻȄƛŘŜ 

(DMSO, Sigma) per well. Absorbance values were 

determined using an MRX Revelation 96-well 

multiscanner (Dynex Technologies, Chantilly, VA, USA). 

The cells cultured in DMEM served as the control group. 

The cell viability index was calculated according to the 

following formula: Experimental OD value/Control OD 

value. The experiments were repeated 3 times. 

The cancer cells were plated in six-well plates overnight 

ŀƴŘ ǘǊŜŀǘŜŘ ǿƛǘƘ пл ˃a ŎǳǊŎǳƳƛƴ ŦƻǊ ŀ ǇŜǊƛƻŘ ƻŦ о ƻǊ с 

h. After the removal of the drug-containing medium, the 

cells were washed using PBS, trypsinized and plated at a 

low density (2000 cells/ well in six-well plates). The cells 

were then incubated with an equivalent amount of 

DMSO without curcumin, which served as a control. The 

cells were cultivated for 7 or 12d and the medium were 

refreshed every two days. The colonies were stained 

with crystal violet (Sigma Chemical Co, St. Louis, MO). 

The number of clones in a given area was counted for 
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