medical sciences

Jforum

Abstract

Stilbenes: a review of their physicochemical properties, biolog-
ical activities, molecular encapsulation and structural modifica-

tions

E.]. Vidal-Sanchez!, S. Navarro-Orcajada?, I. Conesa’, A. Matencio? F. Garcia-Carmona! and J.M. Lopez-Nicolas"”

Citation: F.J. Vidal-Sanchez1; S. Na-
varro-Orcajadal; I. Conesal; A. Ma-
tencio2; F. Garcia-Carmonal; J.M.
Lopez-Nicolas1* Stilbenes: a review
of their physicochemical properties,
biological activities, molecular en-
capsulation and structural modifica-
2023, 2, x.
https://doi.org/10.3390/xxxxx
Published: 24 April 2023

tions.

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional
claims in published maps and institu-

tional affiliations.

Copyright: © 2023 by the authors.
Submitted for possible open access
publication under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY)
(https://creativecommons.org/licen-

ses/by/4.0/).

license

1 Departamento de Bioquimica y Biologia Molecular-A, Facultad de Biologia, Universidad de Murcia - Campus
Regional de Excelencia Internacional “Campus Mare Nostrum”, E-30100 Murcia, Spain

2 Dipartimento di Chimica, Universita di Torino, via P. Giuria 7, 10125 Torino, Italy

* Email: josemln@um.es / T1f: +34 868 884 786.

ABSTRACT: Stilbenes are secondary metabolites produced by some plant species like grapes, pea-
nuts or mulberries as a defense mechanism against biotic and abiotic stress conditions (fungal in-
fections, UV radiation, etc.). These compounds are produced through the shikimic acid pathway
and they share the 1,2-diphenylethylene structure with different substituents. These substituents
are responsible for the vast variety of stilbenes that we know (resveratrol, piceatannol, pterostilbene,
gnetol, pinosylvin, piceid, etc.), as well as responsible for their different physicochemical properties
(solubility, polarity, stability, fluorescence and spectrophotometric features, among others) and
their different biological activities (anticancer, antifungal, antioxidant, cardioprotective, antiobesity,
etc.). Resveratrol is the most studied stilbene, but recently there is a growing interest for other stil-
benes (both natural and synthetic) with better properties due to their structure.

However, these beneficial properties that stilbenes have are accompanied by some
pharmacokinetic and physicochemical drawbacks that have to be solved to use them in
cosmetic, food and pharmaceutical industries. Among these problems, the most im-
portant is the low water solubility of stilbenes (they are highly hydrophobic) and their
fast degradation because of pH, temperature, oxidation or radiation. Moreover, the good
bioactive results showed in in vitro studies do not correspond with those seen in the in
vivo ones, probably because of the low bioavailability of stilbenes and their fast metabo-
lization. To overcome these issues, 2 possible solutions have been proposed: the molecular
encapsulation of stilbenes in cyclodextrins and the structural modification of native stil-
benes.

The molecular encapsulation of stilbenes can be performed with liposomes, cy-
clodextrins or nanosponges, among other encapsulating agents. All of them have hydro-
phobic regions where stilbenes can be included, enhancing their water solubility and pro-
tecting them from degradation. On the other hand, the stilbene derivatization with differ-
ent functional groups (hydroxyl, methoxyl, glycosyl, etc.) frequently improve the physi-
cochemical properties and/or biological activities of native stilbenes.
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