Photodynamic effect study on 3T3 cell lines
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Photodynamic therapy is an alternative treatment modalities for certain malign and nonmalign diseases. The photochemical interactions of senzitizer, light, and molecular oxygen produce singlet oxygen and other forms of active oxygen, such as peroxide, hydroxyl radical and superoxid ion. The tumour is destroyed either by reactive singlet oxygen species (ROS), type II mechanism, and radical products, type I mechanism, generated in an energy transfer reaction (1). 
In this study ZnTPPS4C and TPPS4C were selected for testing as a potential sensitizer for photodynamic effect study. We report the production of reactive oxygen species and phototoxicity on 3T3 cells. The production of ROS was investigated by molecular probe CM-H2DCFDA. Phototoxicity was evaluated by MTT test. The light emitting diodes (LEDs 414 nm) were used as a source for evocation of the photodynamic effect at the total dose from 0,5 to 10 J.cm-2. The 3T3 cells were grown in the presence of 0,5, 1, 5, 10, 50 and 100 µM sensitizers at 37°C, 5% CO2 for 24 h. ROS measurement was performed using 10 µM 5-(6-)-chloromethyl-2′,7′-dichlorodihydrofluorescein diacetate (CM-H2DCFDA) producing fluorescence dye CM-DCF in the presence of ROS. Fluorescence of CM-DCF was calibrated according to the fluorescence response of the probe to the additions of external H2O2. 
In this study, the antitumor effect of ZnTPPS4C and TPPS4C was evaluated on 3T3 cells by fluorescence microscopy, MTT test and quantitative fluorescence measurement of ROS production. Our results show ROS production in 3T3 cells is dependent on the sensitizer concentration and dose of irradiation. These results suggest that sensitizers are the potential photosensitizers for evocation of photodynamic effect. This work was supported by the grant projects No.303/09/H048 from the Czech Science Foundation and MSM 6198959216 from the Ministry of Education, Youth and Sports of the Czech Republic.
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