Dynamics of hypericin interaction into low-density lipoproteins
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Hypericin (Hyp) is a natural photosensitizing pigment (pts) which under light illumination displays antiproliferative and cytotoxic effects (necrosis as well as apoptosis) on many tumor cell lines. Highly hydrophobic pts, such as Hyp, interact in blood mainly with lipoproteins, especially with low-density lipoproteins (LDL). Because of the enhanced expression of specific LDL receptors in many types of transformed cells as compared with non-transformed cells, LDL could play a key role in the targeted delivery of hydrophobic pts to tumor cells. Our previous investigations have characterized chemical and photophysical properties of binding of both monomeric and aggregate forms of Hyp to LDL. It was also demonstrated that over-expression of LDL receptors on surface of U-87 MG cells leads to  increased accumulation of Hyp within  cells.  The aim of this study was to investigate the kinetics of the incorporation of Hyp molecules to LDL particles as well as the kinetics of redistribution of Hyp molecules from Hyp/LDL complex to free LDL particles.  

  
Fluorescence spectroscopy and stopped-flow technique were used for the study of the kinetics of the incorporation of Hyp to LDL particles. Biphasics kinetics of incorporation was revealed after mixing of Hyp with LDL at various concentration ratios. The rapid phase of incorporation is completed within the seconds, while the slow phase lasts 10-20 minutes. The most of Hyp molecules are incorporated into LDL in the slow phase. The kinetics of the incorporation of Hyp into the Hyp/LDL complex (Hyp/LDL=25:1) was also investigated. The decrease of the Hyp lifetime and the total fluorescence intensity of Hyp with the increase of the incubation time of Hyp with Hyp/LDL complex is due to the formation of Hyp aggregates in LDL particles as well as consequence of the dynamic quenching of Hyp singlet excitation state inside LDL molecules. The transfer of Hyp molecules from the complex Hyp/LDL=200:1 to free LDL particles has been observed. The characteristic time for this process is comparable with the half-time of the slow phase of the Hyp incorporation into LDL particles. 
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