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THE DISORDERING EFFECT OF PLANT METABOLITES ON MODEL LIPID
MEMBRANES OF VARIOUS THICKNESS

S. S. Efimova® * and O. S. Ostroumova“
4Institute of Cytology, Russian Academy of Sciences, St. Petersburg, 194064 Russia
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The effects of different plant metabolites, phloretin, capsaicin, digitonin, diosgenin, and betulin, on the model lipid
membranes was studied. The method of the measuring the leakage of the fluorescent marker calcein from the lipo-
somes and the differential scanning microcalorimetry of the lipid vesicle suspension were performed. It was found
that the calcein release from palmitoyloleoylphosphocholine (POPC) liposomes at the addition of the tested metab-
olites in a ratio of 1 to 50 to lipid decreased in the order of capsaicin > phloretin = betulin = diosgenin = digitonin.
Moreover, in the cholesterol and ergosterol-containing POPC liposomes the activity decreased in the order of dios-
genin = digitonin > betulin > capsaicin > phloretin. The ability of phloretin and capsaicin to significantly reduce the
melting temperature (7;,) and to increase the half-width of the main peak on the endotherm (7, ;) of dipalmitoyl-
phosphocholine (DPPC), distearoylphosphocholine (DSPC) and diarachidoylphosphocholine (DAPC) was
shown. The results indicated that these molecules were able to incorporate between the polar lipid “head” groups
and to increase the mobility of the hydrocarbon chains. It was found that the increase in the length of the saturated
chains of the membrane-forming lipids (from 16 to 20 hydrocarbon units) caused the decrease and increase in the
absolute values of AT, and AT , in the cases of phloretin and capsaicin respectively. This fact indicated the differ-
ence in the localization of phloretin and capsaicin in the membrane. Steroid saponins weakly affected the thermo-
tropic behavior of phosphocholines: the absolute values of AT, and AT, decreased in the order of DPPC, DSPC

and DAPC and increased in the order of betulin, diosgenin, digitonin.

teroid saponins were characterized by the

more pronounced effects on the thermotropic behavior of the sterol-phospholipid mixture. The results obtained
were consistent with the assumption of the higher affinity of the tested saponins to sterol-containing membranes

than to bilayers made from pure phospholipids.

Keywords: plant metabolites, small molecules, polyphenols, saponins, alkaloids, lipid membranes, liposomes
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