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A basal level of reactive oxygen species (ROS) in malignant cells is higher than that one in normal cells.
Therefore, the former cells are more vulnerable to the oxidative stress. For example, when malignant and
normal cells are treated with exogenous compounds increasing cellular ROS amount, the malignant cells die
first. Known ROS generating drugs exhibit dangerous side effects. In particular, apart from killing cancer
cells, they also increase ROS amount in normal cells. High ROS stimulates transformation of the cells and
induce secondary tumors. We develop prodrugs, which increase ROS concentration in cancer cells, but do
not affect ROS concentration in normal cells. These compounds are non-toxic, stable molecules or nano-
sized constructs. In the ROS-rich microenvironment of cancer cells they are transformed into cytotoxic
agents of two types: type 1 agent impairs an antioxidant system of the cell; type 2 agent generates ROS cata-
lytically. Type 1 agent is an organic electrophile reacting with glutathione (GSH) or other nucleophilic (-SH or
-SeH-containing) biomolecules. Type 2 agent is an electron rich organometallic compound (e.g. ferrocene),
which is able to cycle between reduced and oxidized states without decomposition. These species act syner-
gistically by inducing strong oxidative stress that leads to apoptosis or necrosis of cancer cells. Our prodrugs
are not activated in the microenvironment of normal cells containing low ROS concentration. The excellent
antitumor effects were confirmed in cell free settings, experiments with cell cultures and primary cells as
well as in vivo in several mouse and one rat models. We are currently working on further chemical modifica-
tion of these prodrugs to achieve their targeting to particular organelles of cancer cells (lysosomes, mito-
chondria, Golgi, endoplasmic reticulum and nucleus) to potentiate their antitumor activity. Our progress in
this project will be highlighted in the presentation.
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