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ABSTARCT

The aims of this study were (1) to investigate the behavior and speciation of
flavonoids in an aqueous physiological buffer, (2) to determine the interaction of
flavonoids with myristyl myristate-Tween20 bilayers membrane in terms of
permeability, the mean rate influx coefficient and distribution on the lipid bilayers
using spectrofluorometry and thermal analysis and (3) to determine the relationship
among chemical structure, mean rate influx coefficient and anticancer activity. For
these purposes, the polyhydroxylated flavonoids including quercetin, kaempferol,
apigenin, eriodictyol and catechin and polymethoxylated flavonoids including
WP279, WP280 and WP283 were selected.

The deprotonated anionic form of compounds studied can easily be
characterized by spectrophotometer and these forms of molecules were highly soluble
in aqueous physiological buffer and were not prone to aggregation while the
protonated form of flavonoids is much less soluble and tends to aggregate following
precipitation. The methoxyl substitutions, particularly WP 283, caused an increase in
solubility, lipophilicity and considerable increase in anticancer activity. The results
showed that the C2=C3 double bond promotes an aggregation of molecules, which
can be prevented by C3-methoxyl substitution. Both flavonoid series underwent a
reversible ketalisation with keto group, head of the lipid bilayer membrane yielded
hemiketal and ketal form. The ketalisation caused an increase in head volume of lipid,
as a consequence there was a dramatic decrease in the gel-liquid phase transition
temperature. A molar fraction of flavonoids were passively diffused throughout then
resided at hydrophobic zone and across the lipid bilayer membrane. Among the
flavonoids studied, the mean rate influx coefficient (k,) values varied from the
slowest for eriodictyol (0.5 x 10™ s™) to the fastest for quercetin which was by factor
8.

These results clearly showed for the first time that both C2=C3 and C3-OH are
essential functional groups that facilitate the flavonoids to diffuse across the
membrane and the neutral forms of flavonoids are predominantly active molecules.
The active sites responsible for anticancer activity are found in ring A and C,
especially C4=0, C5-OH and C2=C3.



Keywords: Aggregation, flavonoid, anticancer action, multidrug-resistance, rate of
deprotonation, lipophilicity, micromultilamellar vesicles, mean rate influx coefficient
(k,), 1,6-diphenyl-1,3,5-hexatriene (DPH), gel-fluid phase transition temperature (T,)
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