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ABSTRACT

It has been proposed that the tumor suppressor p53 protein play a role during
Adriamycin (ADR)-induced cardiotoxicity; however, the mechanisms involved are not
yet completely understood. The current study was designed to analyze levels,
subcellular localization, and possible function(s) of p53 in the cardiomyocyte response
to ADR. In addition, the involvement of reactive oxygen and nitrogen species
(ROS/RNS) in regulation of p53 subcellular levels as well as modulation of p53-
mediated signaling pathways were determined in cardiomyocytes after ADR
administration.

ADR induced up-regulation of p53 protein in cardiomyocyte mitochondria and
nuclei between 3-24 h in wild type mice. Increased expression of PUMA and Bax
proteins, pro-apoptotic targets of p53, was documented following ADR treatment and
was accompanied by increased levels of apoptotic markers, with elevation of cytosolic
cytochrome c at 24 h and subsequent caspase-3 cleavage at 3 days. Mitochondrial p53
levels correlated with mitochondrial DNA (mtDNA) oxidative damage. Loss of p53in
knockout mouse hearts resulted in a significant increase in mtDNA vulnerability to
damage following ADR treatment. Modulation of cardiomyocyte redox state in
genetically engineered mice by modulation of enzymes involved in metabolism of
ROS/RNS, manganese superoxide dismutase (MnSOD) and/or inducible nitric oxide
synthase (iNOS), modulated levels of mitochondrial/nuclear p53 in cardiomyocytes
following ADR treatment. Additionally, an elevation of 4-hydroxy-2-nonenal protein
adducts (4-HNE), a biomarker of oxidative damage, observed in wild type mice
decreased in p53-deficient cardiomyocytes with subsequently attenuated
cardiomyocyte injury following exposure to ADR.

The present study provides evidence that nuclear p53 protein plays a role
during ADR-induced cardiotoxicity while mitochondrial p53 could participate in
mtDNA repair as a first response to oxidative damage of cardiomyocyte mtDNA.
ROS/RNS generation by ADR may act as an upstream mediator that regulates p53
mitochondrial/nuclear localization and functions as well as a downstream effector of
p53 which may be an important mechanism that contributes to cardiomyocyte injury
and apoptosis.
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