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Abstract 
Curcumin, a potent antioxidant and chemopreventive agent, has recently been 

found to be capable of inducing apoptosis in human hepatoma and leukemia cells by 

way of an elusive mechanism. Here, we demonstrate that curcumin also induces 

apoptosis in human basal cell carcinoma cells in a dose- and time-dependent 

manner, as evidenced by internucleosomal DNA fragmentation and morphologic 

change. In our study, consistent with the occurrence of DNA fragmentation, nuclear 

p53 protein initially increasedat 12 h and peaked at 48 h after curcumin treatment. 

Prior treatment of cells with cycloheximide or actinomycin D abolished the p53 

increase and apoptosis induced by curcumin, suggesting that either de novo p53 

protein synthesis or some proteins synthesis for stabilization of p53 is required for 

apoptosis. In electrophoretic mobility gel-shift assays, nuclear extracts of cells 

treated with curcumin displayed distinct patterns of binding between p53 and its 

consensus binding site. Supportive ofthese findings, p53 downstream targets, 

including p21(CIP1/WAF1) and Gadd45, could be induced to localize on the nucleus 

by curcumin with similar p53 kinetics. Moreover, we immunoprecipitated extracts 

from basal cell carcinoma cells with different anti-p53 antibodies, which are known 

to be specific for wild-type or mutant p53 protein. The results reveal that basal cell 

carcinoma cells contain exclusively wild-type p53; however, curcumin treatment did 

not interfere with cell cycling. Similarly, the apoptosis suppressor Bcl-2 and 

promoter Bax were not changed with the curcumin treatment. Finally, treatment of 

cells with p53 antisense oligonucleotide could effectively prevent curcumin-induced 

intracellular p53 protein increase and apoptosis, but sense p53 oligonucleotide 

could not. Thus, our data suggest that the p53-associated signaling pathway is 

critically involved in curcumin-mediated apoptotic cell death. This evidence also 

suggests that curcumin may be a potent agent for skin cancerprevention or therapy.


