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Platinum Polyoxoniobates have a potential
as an anticancer agent
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Abstract — It is well-known that platinum coordination
complexes are widely used anticancer agents. Here we have
investigated  the biological properties of platinum
polyoxometalates — inorganic coordination compounds with a
Pt, as a potential antitumor agent.
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Motivation and Aim

Motivation

Platinum complexes are among the most commonly
prescribed drugs in cancer therapy. However, they have
serious restrictions such as significant toxicity to healthy
tissues and cell resistance. One strategy to overcome these
limitations is the development of new, improved platinum
drugs. One of such promising group of compounds could be
platinum polyoxometalates — platinum complexes liganded
with cluster anions consisting of oxygen atoms and transition
metals. Their properties related to a potential use as anticancer
drugs have never been studied.

Aim
In this work, we aim to investigate the cytotoxic effect of
platinum (IV) polyoxoniobate of the [NbeOi9{Pt(OH).}]>

structure containing two platinum centers and two polynuclear
Lindqvist type anions [1].

Methods

First, we have tested the effect of platinum (IV)
polyoxoniobate on the activity of a number of DNA
polymerases belonging to different families (Klenow
fragment of Escherichia coli DNA polymerase I,
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bacteriophage RB69 DNA polymerase, human DNA
polymerases B and k, DNA polymerase IV from Sulfolobus
solfataricus) to investigate in vitro possible mechanisms of its
cytotoxicity. Moreover, the cytotoxic effect of platinum (IV)
polyoxoniobate was investigated in several cell lines. The
nature of platinum (IV) polyoxoniobate adduct with DNA was
confirmed by MALDI-mass spectrometry.

Results

It has been shown that platinum (IV) polyoxoniobate of
the structure [NbeOi19{Pt(OH),}]>» demonstrates properties
similar to that of cisplatin: it was capable of forming covalent
bulky adducts with DNA, which interfere with the primer
elongation by the studied DNA-polymerases, and mostly
contribute to studied compound cytotoxicity. At the same
time, platinum (IV) polyoxoniobate did not act as an inhibitor
of DNA polymerases.
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