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BACKROUND: In FRAP, FLIP and FCStechniques small areas of living cellsareilluminated
with intense laser beams. However, fluorescently labelled cells may suffer damage asaresult
of interaction between exciting light and afluorescent probe. Theadverse effectsexerted oncells
range from an immediate |oss of viability or an inability to completethe next mitosis, to various
less easily detected disturbancesin cell physiology.

GOAL: The purpose of this study was to measure the adverse effects of exciting light in
illuminated and unilluminated areas of an imaged cell, and in the vicinity, in unilluminated
neighbouring cells

METHOD: Plasmamembraneintegrity and theefficiency of drug efflux mechanismswere used
as endpointsto quantify the damage exerted on cell physiology. We designed a technique of in
situ detecting inhibition of drug efflux by measuring the cytoplasmic and extracellular
concentrations of acridine orange (AO). At an extracellular AO concentration of 8 ug/ml the
colour of cytoplasm (ratio of green/red AO emissions) reflected the intracellular concentration
of the dye and thus, the efficiency of pumping out AO. Inhibition of drug efflux by phototoxic
reactions resulted in a decrease of a green/red ratio. The following conditions of illuminating

cells were used: excitation 457 nm, 150uW at the specimen, illuminaed area 17 x 17 um,
512x512 pixels, 3.5 s/scan, 10 scans. The illuminated regon was placed aganst a suface of a
coverglass without cells, aglass bead resting on aglass surface, aregionof acytoplasm of acell

attached to glass, or the cell nucleus. 20 minutes after illumination the phototoxic effectswere
investigated in cdlslocated within aradius of 200 um.

RESULTS: The exciting light incident on cytoplasm, or a cell nucleus, was strongly scattered
and caused aloss of integrity of plasma membrane of the imaged cell. In neighbouring cells,

that were not exposed to the laser beam directly, inhibition of drug efflux was observed. The
intensity of light scattered by the nucleus was comparable with the that of the glass bead and
caused inhibition of the drug efflux even in cells located 150 um away from the incident laser
beam. In this test, photodamage was manifeded by inhibition of the drug efflux mediated by
glycoprotein P, however it is reasonable to expect that other adverse effects on cell physiology
occurred as well.

CONCLUSIONS: Thesedata demonstrate that various phototoxic effects of exciting light are
not confined to thedirectly illuminated area, but extend to the whole body of theilluminated cell

and far beyond, to neighbouring cells, even though these cells are not exposed directly to alaser
beam. Thus, substantial disturbanceto cell physiology arising from the scattered light may occur
in FRAP, FLIP and FCS studies of live cells.



