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ABSTRACT

The clinical effectiveness of adriamycin (ADR), a potent chemotherapeutic, is
limited by severe acute cardiotoxicity. However, the somnolence syndrome, so called “chemobrain”
in cancer patients receiving ADR, is generally thought not to be the direct effect of ADR, which does
not cross the blood brain barrier. In the present study, we demonstrate that ADR can cause central
nervous system (CNS) toxicity via the systemic release of cytokines with subsequent induced iNOS
and generation of reactive oxygen and nitrogen species (RONS) in the brain. Treatment of wild type
mice with ADR leads to an increase circulating level of tumor necrosis factor alpha (TNF-QL ), and a
strong TNF immunoreactivity in the cerebral cortex and hippocampus. Systemic injection of ADR or
TNF leads to a decline in brain mitochondrial respiration via complex I substrate, nitration of
manganese superoxide dismutase (MnSOD) and subsequent reduction of its activity in wild type mice
but not iNOSKO mice. The levels of the known anti-apoptotic protein, Bcl-xL, and the pro-apoptotic
proteins, p53 and Bax, were increased in mitochondria led to mitochondrial membrane pore opened,
cytochrome c released, increased active-caspase 3 activity and TUNEL positive cell death in ADR-
treated mouse brain tissues. Neutralizing antibodies against circulating TNF completely abolished
both the increased TNF immunoreactivity and the observed mitochondrial injury in brain tissues,

where as the nitric oxide donor exacerbates ADR-induced brain injury in iNOSKO mice. These
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results are consistent with the notion that nitric oxide is a mediator coupling the effect of ADR with
cytokine production and subsequent inactivation of MnSOD in both chemotherapeutic, ADR, and in
neurodegenerative disease, Alzheimer’s disease, in the brain tissues. Thus, prevention of MnSOD
inactivation by neutralizing TNF level or removal of NO production could be an effective means for

the prevention of ADR- or Alzheimer’s disease induced CNS toxicity.
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