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Activation of p53 for the Treatment of Cancer
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T umor suppressor p53 promotes cell death in response to
environmental stress signals including DNA damage, hypoxia
and aberrant proliferative signals like oncogene activation [Vazquez
et al., 2008]. This molecule is important for combating carcinogen-
esis. A mutation inactivating p53 is found in about 50% of cancer
including hepatoma, prostate cancer and lymphoma [Soussi and
Wiman, 2007; Petitjean et al., 2007]. In cervical cancer cell line
HelaS3, p53 activity is inhibited by human papillomavirus E6
and E7 proteins, which is demonstrated to be critical for the
carcinogenesis of cervical cancer [Kessis et al., 1993]. Thus,
activation of p53 is an appropriate approach for the treatment of
cancers [Vazquez et al., 2008]. We read with great interest the paper
“Roscovitine Up-Regulates p53 Protein and Induces Apoptosis in
Human HeLaS3 Cervix Carcinoma Cells” published by Wesieska-
Gadek et al. in your journal [Wesierska-Gadek et al., 2008].
Roscovitine increases p53 activity in HelaS3 cells through several
mechanisms including increased protein expression, decreased
degradation and protein activation of p53. The mechanism for the
role of activated p53 in cancer treatment involves in both cell cycle
arrest and apoptosis. Activation of p53 can increase p21 expression,
which in turn inhibits a broad range of CDKs and PCNA-dependent
DNA polymerase activity [Warbrick et al., 1997] and thus reduce cell
cycle progression. Activation of p53 also causes cell apoptosis
through activation of pro-apoptosis pathway and inhibition of IAPs
(the inhibitors of apoptosis). Thus, activation of p53 can be used
solely for the treatment of cancer.

Roscovitine was compared with cisplatin and proved to be
superior because roscovitine has no cytotoxicity. This research
provided a new approach to activate p53. The authors showed that
roscovitine phosphorylated p53 at Ser46 different from cisplatin
which phosphorylated p53 at Ser15. The potency of roscovitine
activating p53 is several folds lower than cisplatin. However,
cisplatin at high dose causes cytotoxicity, neurotoxicity and
nephrotoxicity because it makes DNA mutation. Roscovitine was

shown to have no effect on DNA. This is the valuable finding to
incorporate non-toxic p53 activator in the cancer treatment regime.
Roscovitine may be used in combination with cisplatin to reduce the
dose of cisplastin and reduce cytotoxicity while anti-tumor activity
is increased. Roscovitine can also be combined with other
chemotherapy such as signal pathway inhibitors. Activation of
p53 has been used in combination with inhibition of anti-apoptotic
pathway such as NF-kB or chemotherapy such as adriamycin [Lowe
et al., 1994; Dey et al., 2008]. The components from natural
products, which have no cytotoxicity, have also been demonstrated
to activate p53 like garlic and mushroom [Peng et al., 2007; Jedinak
and Sliva, 2008]. The diallyl disulfide from garlic increases p53
expression markedly at the concentration of 200 M in colon cancer
cell line HT29 [Song et al., 2009]. The extract of mushroom contains
major component beta-glucan, which has extensively studied to
stimulate immune system to combat cancer [Chen and Seviour,
2007]. Now it is also shown to activate p53. However, it is still
needed to confirm how beta-glucan activates p53. Overall, these
may provide more potent and safe approaches to activate p53 for
cancer treatment.
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