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Characterization of fluorescent DCFH.-DA probe to use in

photoinduced oxidation assays: 'O, contributes to DCF formation.
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DCFH,-DA (2,7 -dichlorofluorescin diacetate) is a probe that has been extensively
used to monitor oxidation in biological systems, and it is a classical indicator of reactive
species formation in vitro [1], forming DCF (2,7 -dichlorofluorescein), a highly fluorescent
(Amax = 522 nm) product when oxidized. On the other hand, the use of the probe to detect

1O2 was questioned [2]. Methylene blue (MB) is a photosensitizer that releases reactive

species when irradiated, including l02 and radicals [3]. In aqueous solution, MB molecules
are in monomer/dimer equilibrium. In the presence of SDS detergent a preferential MB
monomeric (SDS>20uM), which that forms 'O, , or dimeric (SDS<3 pM), which that forms
0, , form takes place.

In this work we measured the reactive species released by MB in vitro with DCFH,-
DA /DCF fluorescent and phosphorescent assays. 100 nM of DCFH.-DA was added to 3 p

M of MB solutions, in water and in deutered water ( D,0 ) at pH (pD) 7. The solutions were
irradiated under visible diode laser light (664 nm, 50 mW) in a stirred and air equilibrated 1
cm cuvette, and the fluorescence (F(t)) of samples was measured. 'O, phosphorescence

at 1270 nm was measured with NIR spectrometer by MB excitation in the presence of
SDS.

Figure shows the kinetics of fluorescence increasing (at 522 nm), due to DCF
formation, in water (A) and in D,0 (@) as a function of irradiation time (

F(t)= F,[1- fe"*]1). The rates of DCF
fluorescent formation (Vr) were calculated
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according to an exponential approximation (
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in D,0 is 3.6 greater than in water. The
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phosphorescence of 102 in presence of monomer
was 25% greater than in water, and 87% greater
than in dimer. These results indicate that 'O,
contributes to DCF formation. We can conclude
that the DCFH.-DA may suffer oxidation by O, (a classical response) and 102 (an
unexpected response) actions, according to the following scheme.
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MBO 8% 3pB + 0, + DCFH,DA - DCF ( fluorescent)
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