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urcuminoids are a group of phenolic 
compounds isolated from the rhizome of 
Curcuma longa with various 

pharmacological properties. Studies have 
indicated that anti-cancer action of curcuminoids 
are attributed to their ability to induce apoptosis 
and cell cycle arrest but mechanisms of their 
action remain unexplained. Present work was 
designed to study the effects of curcumin and 
ionizing radiation on breast cancer cell line MCF 
7. Incubation of cells treated with 100µM of 
curcumin for increasing time resulted in 
progressive reduction in cellular viability as 
examined by MTT. Subjecting cells to increasing 
doses of γ radiation showed decreased survival 
as measured by MTT. Typically, a dose of 5 Gy 
reduced the survival to 52 % 96 hr after 
irradiation. The combined treatment of cells with 
curcumin and radiation produced substantial 
synergistic toxic effects. Treatment of cells with 
5µM curcumin followed by irradiation at 5Gy 
reduced survival of cells to 38%. Analysis of 
results after staining with PI and annexin V 
showed induction of apoptosis by these 
treatments. The induction of apoptosis after 24 
and 48 hr over the untreated population was      
9 and 13%  compared  to that by curcumin alone  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
(18.7 and 19.2%). The combination of radiation 
and curcurmin significantly enhanced the 
magnitude of apoptosis in these cells after 24 hr 
(24 %) and 48 hr (34 %) of treatment. The 
induction of apoptosis was further verified 
through cell cycle analysis by PI staining . An 
increase in the sub G1 phase was observed 
when curcumin was treated in combination with 
radiation. Exposure of cells to gamma radiation 
induced ROS as determined by dichlorodifluoro 
diacetate,a fluoresecence probe. Treatment of 
the cells with curcumin prior to radiation yielded 
reduced ROS. These results suggest a 
possibility of ROS independent pathway for the 
radiosensitizing effect of curcumin on MCF. To 
elucidate the mechanism through which these 
effects were mediated the expression levels of 
NF-κB were assessed through gel shift assay. 
Curcumin down regulates NF-κB levels activated 
via radiation. Thus suggesting acts through 
overcoming the effects of radiation induced 
prosurvival gene expression. Further 
investigations have shown the involvement of 
signaling factors in the mechanisms of 
radiosensitization by curcumin as measured by 
by clonogenic and  biochemical assays 
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This paper won the award for Best Poster presentation at the 
International Conference on Recent Trends in Radiation Biology,  
held at Training School Hostel, Anushakti Nagar, Mumbai, during 
December 1-3, 2004 
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