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Abstract:
Investigations of the mechanisms and interactions of chromium complexes with DNA are essential for
the better understanding of how these complexes may induce carcinogenesis as well as their possible
negative environmental impacts. The prevalence of chromium in the +3 oxidation state both
environmentally and intracellularly implicate this oxidation state as a potentially important biologically
active complex.

A series of biologically active and inactive Cr(III) complexes were synthesized and used to determine
structure/activity relationships and the role that ligands have in conferring biological activity.

The biological activity of these complexes has been measured in a Salmonella reversion assay. Those
complexes that tested positive were assayed in an anaerobic Salmonella assay to determine if
mutagenic activity was dependent on oxygen. Loss of activity, upon assaying under anoxic conditions,
implicates reactive oxygen species in the mechanism of DNA damage. Mutant frequencies were
determined for the active complexes to give a relative reversion order irrespective of toxicity.

Cyclic voltammetry was employed to determine the redox kinetics of Cr(III) complexes and the
relationship of this physical parameter with the generation of oxygen radicals. Cyclic voltammetry has
shown that the ligands contribute to the formation of these radical species by "activating" the metal
center.

Plasmid relaxation assays have been carried out to demonstrate that the complexes can produce a
radical that uses DNA as a substrate. This radical can be shown to induce relaxation of supercoiled
DNA consistent with a mechanism of oxygen radical generation.

Interactions of Cr(III) complexes with DNA are required for a radical mechanism of damage. The type
of DNA interactions associated with mutagenic Cr(III) complexes have been shown using equilibrium
dialysis, electrophoretic mobilities and UV-VIS spectrophotometry. Some of the mutagenic Cr(III)
complexes show physical properties which implicate an intercalation mode of interaction with DNA.

A predictive model is proposed that allows ranking of efficacy of potentially mutagenic Cr(III)
complexes based on their redox characteristics and interactions with DNA. 
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