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ABSTRACT

Adriamycin is an anthracycline antibiotic with broad-spectrum anti-tumor
activities. Chronic treatment with this drug can lead to cardiotoxicity. We studied the
relationship between oxidative and nitrative damage products — 4-hydroxy-2-nonenal
protein adducts and 3-nitrotyrosine, respectively — and cardiomyocyte subcellular
organelle damage following adriamycin treatment using wild-type mice and three
groups of genetically engineered mice.

In wild-type mice, 4-hydroxy-2-nonenal protein adducts were found to form in
mitochondria prior to mitochondrial damage and 3-nitrotyrosine formation in all
subcellular organelles. In mice in which there was an overexpression of the
antioxidant enzyme, manganese superoxide dismutase, the levels of mitochondrial
damage and 4-hydroxy-2-nonenal protein adduct were lower and there was a delay in
3-nitrotyrosine formation; while in mice in which inducible nitric oxide synthase had
been knocked out, the levels of damage and 4-hydroxy-2-nonenal protein adduct were
higher and there was no change in 3-nitrotyrosine level. However, the levels of
damage and damage products in mice in which there was an overexpression of the
antioxidant enzyme and the inducible nitric oxide synthase gene had been knocked
out were lower, plausibly due to the overexpression.

Our study is the first to demonstrate that manganese superoxide dismutase and
inducible nitric oxide synthase genes regulate adriamycin-induced cellular damage
and that this damage strongly correlates with the levels of oxidative and nitrative
damage products and their location and time of appearance in the cell.
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