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The main goal of the research project is a desggof an innovative method for the measurement of
the total amount of different reactive nitrogen amgigen species (RNOS), being precursors of theabixie
stress. The method will be based on the identiioaénd then quantitative determination, namehhwiite
use of high performance liquid chromatography, misgence spectroscopy, and dihydroxy-substituted
coumarin derivatives as fluorescent sensors, ofnitrexide radicals — formed by reactions of diffiet
»Spin-traps” (hydroxylamines, nitrone and nitrosampounds) with the RNOS studied. The insertion to a
buffer (model) solution containing a palette ofateze nitrogen and oxygen species of appropriafen;s
traps” and the subsequent quantitative measurewfetiie nitroxide radicals formed will constitute a
sensitive, accurate, relatively cheap and fastéotlimethod for the measurement of oxidative ststsis in
the probe studied. Additionally, the same experisi@vill be performed in biological material — exdts: of
the breast cancer cells cultured under differemiditmns, among others under oxidative stress chbge
ionizing radiation. The scheme below constitutggaphical description of the studies being the thefthe

proposal.
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Firstly, the reactions between a group of “spapt” (hydroxylamines, nitrone and nitroso
compounds) and different reactive nitrogen and erygpecies will be studied. The products of thetreas
will be identified and possible mechanisms propo3dw structures of the nitroxide radicals formetl e
confirmed by the use of their commercially avaidabtandards. The selectivity of hydroxylamines;omi¢
and nitroso compounds towards particular reactiregen and oxygen species will be evaluated. Sdgon
the type of interactions between nitroxide radi¢gsmed as products of the reactions of the spabgs
with RNOS) and selected fluorophores (dihydroxystitbted coumarin derivatives) will be defined.clase
of strictly physical interactions the mechanisnflobrescence quenching will be defined (qualitdyvend
guantitatively) and quenching rate constants welldetermined. In case of chemical reactions betwleen
coumarin derivatives and the nitroxide radicalirttkinetics and mechanisms will be establishede Th
structures of the products of the reactions willdetermined. Experimental concentrations of theoxiitle
radicals formed will be evaluated from the previgysepared calibrations curves. Finally, an inserof
selected “spin-traps” to a solution containing fix@nounts of different reactive nitrogen and oxygpeecies
and then subsequent quantitative determinationhef rtitroxide radicals formed (on the basis of their
interaction with an appropriate coumarin derivativell make it possible to establish precisely tiogal
content of these RNOS. The concentrations of spbgs used in the experiment will be established
individually to guarantee the trapping of all amtsuaf each RNOS under basal conditions (the abseice
reactive nitrogen and oxygen species in the prdteg their reaction with appropriate spin-probedl we
confirmed by the use their commercially availableofescent sensors). Additionally, the interactions
between coumarin derivatives studied and compoupgisg potential interferents under biological
conditions will be defined. To evaluate the usefsk of the presented method for the measurement of
oxidative stress status, the studies will be peréat in biological material. Appropriate extracts these
measurements will be obtained through the lysisunfian breast cancer cells (MCF-7 line) culturethiee
variants: (i) under normal concentrations of oxygé@hunder normal concentrations of oxygen anpdased
to ionizing radiation, what induces oxidative s#resnd (iii) under hypoxic conditions.

The realization of the project will undoubtedhatstudies on searching for new biosensors which
will bind with RNOS and neutralize their negativetian more effectively than selected “spin-probes”.
Results obtained with the use of the proposed mdethay be applied in biological studies in order to
identify in cells places where the level of reaetivitrogen and oxygen species is alarming, as agefor
determination of terminal concentration of RNOS ewlside effects of oxidative stress are observeda A
conseqguence they may have an influence on the afawent of methods for diagnosis and treatment of
different affections, such as: diseases of vascgyatem, neurologic disorders, inflammable artitoies
diseases or lungs diseases. Proposed in the progtlbd for determination of reactive nitrogen amgigen
species may be applied in biotechnology, mediadmbsis and pharmaceutical industry.



