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ABSTRACT 

An efficient RP-HPLC separation technique was used in combination with mass spectrometric detection with an ionspray ionization 
source to analyse complexes between nucleosides and cis-dichlorodiamineplatinum(I1). Conventional detection techniques (UV and 
atomic absorption spectrometry) were also used as starting points for the setting-up of this HPLC-MS approach. The method was 
developed using complexes obtained either by reaction of free deoxynucleosides with cis-dichlorodiamineplatinum or by reaction in 
vitro of DNA samples with the same drug. DNA samples before HPLC-MS were completely depolymerized by digestion with nuclease 
Pl and alkaline phosphatase, in order easily to separate and determine the complexes formed. The sensitivity obtained makes this 
technique very suitable for future application in biological studies. The detection level, defined as the detector response with a signal-to- 
noise ratio of 2, corresponds to 2 pmol injected. In DNA samples treated with cis-dichlorodiamineplatinum, a series of cis-dichlorodia- 
mineplatinum-deoxynucleoside complexes not previously described were also detected. 

INTRODUCTION 

Several platinum derivatives have cytotoxic ac- 
itivity. Among others, cis-dichlorodiamineplatinum 
(II) (CDDP) is one of the most effective drugs in 
cancer therapy [l] and the theory of its mechanism 
of action suggests that DNA is its main intracellular 
target [2]. NMR studies of the in vitro reaction be- 
tween CDDP and DNA have shown [3] that deoxy- 
guanosine (dGua) and deoxyadenosine (dAde) are 
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the nucleosides involved in the adduct formation. 
Fig. 1 shows the structures of the possible complex- 
es. 

The sensitivity of the NMR technique was far too 
inadequate, however, to study in vivo situations. In 
fact, in order to reach an adequate sensitivity for 
the study of DNA platination in biological samples, 
mainly alkaline elution [4], atomic absorption spec- 
trometry (AAS) [5] and immunochemical tech- 
niques [6] have been used. 

The biological effects of platinum derivatives are 
different and depend on the structure of the com- 
plexes with nucleosides that can be formed. None of 
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action of the enzymes involved in the mechanisms 
of DNA repair. Experiments on DNA extracted 
from cells treated with CDDP will be necessary in 
order really to understand the role of these com- 
plexes. Moreover, other techniques such as NMR 
spectroscopy, must be used to clarify their struc- 
tures. 

The sensitivity of the present procedure is very 
satisfactory and, by comparison with the results of 
other workers regarding the amount of nucleosidee 
CDDP complexes present in cells treated with 
CDDP, may well be considered suitable for the 
analysis of biological samples. In conclusion, we be- 
lieve that the present HPLC-MS analysis under the 
proposed conditions is a promising technique for 
chemical and biological studies on platinum drug- 
DNA interactions. 
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