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ABSTRACT                        Two commonly applied exogenous singlet oxygen sensitizers, rose bengal (RB) 
and methylene blue (MB) were studied in terms of toxicity and photodynamic efficacy in green 
leaves. Their effects on photosynthesis with and without the singlet oxygen generating illu-
mination were measured as changes in Photosystem II photochemical yield. Although the two 
photosensitizers caused the same, concentration-dependent weak inhibition in the dark, RB was 
more efficient to promote photodynamic injury to Nicotiana tabacum leaves in the presence of 
visible light. Results show that RB is more advantageous for leaf studies than MB. RB, however, 
should be used in moderation, as it may cause an additional, singlet oxygen independent inhibi-
tion of photosynthesis when applied at high concentrations. The application limit was about 2 
mM using youngest fully expanded leaves of 4-week-old, green-house grown tobacco plants.
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Materials and Methods



Figure 1. Effects of rose bengal on photochemical yield. (A) Outline of infiltrated areas and rose bengal concentrations (mM in water) in a to-
bacco leaf. (B) Scheme of the experiments, timing of photosynthesis measurements and light conditions. Black areas on the time bar represent 
dark adaptation, white areas show 45 mol m-2 s-1 actinic light applied during photosynthesis measurements and the shaded part refers to 
20 min illumination with 35 mol m-2 s-1 PAR. (C-F) Colour-coded images of maximum (Fv/Fm, images C, D) and effective ( PSII, images E, F) PS II 
quantum yield measured before (C, E) or after (D, F) the 20 min illumination with 35 mol m-2 s-1 PAR.



Results and Discussion

Figure 2. Decrease in maximum (circles) and effective (squares) PS II quantum yield in tobacco leaf areas infiltrated with various concentrations 
of rose bengal (A) or methylene blue (B) before (full symbols) or after (empty symbols) 20 min illumination with 35 mol m-2 s-1 PAR.
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