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Graphical Abstract Abstract.  This communication presents a
preliminary update on pharmacologically
evaluated flavonoids under several aspects
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prenyl) were highlighted in different flavonoid
aglycones. (ii) Different plant families were
revealed to be characterized by clear structural
differentiation ways based on relatively high
frequencies of some aglycones and chemical
groups. (iii) Different chemical groups occurring
in some carbons of aglycones showed positive or
negative effects on anti-inflammatory and
antidiabetic activities (benefitting from more
available data).

Introduction. This communication presents a preliminary update on structural and functional order of
pharmacologically evaluated flavonoids. It is a preliminary original work providing an initial statistical
step for further valorization of sparse information available in bibliography. Such a sparse aspect
represented a constraint toward integrative studies until now. However, extensive cumulation of
pharmacological data from many published sources provides an alternative efficient way to openly
extract evolving backbone information in this widely promising field.

Materials and Methods. Structure-Structure, structure-plant family and structure-activity trends were
analyzed from 285 pharmacologically evaluated flavonoids belonging to different aglycone families and
originated from different plant taxa (Mirossay et al., 2018; Cirmi et al., 2016; Panche et al., 2016; Xiao,
2015; Lago et al., 2014; Kumar et Pandey, 2013; Semmar, 2010). Nonparametric comparison and link
tests as well as multivariate analyses were applied to highlight/detect such trends (Semmar, 2011, 2013).

Results. For structure-structure associations, OH and OCH3z showed opposite distributions of relative
occurrences in overall chemical structural pool (Fig. 1a). Prenylation showed relatively higher
occurrence in upstream flavonoids (chalcones, flavanones) and their immediate derivatives (isoflavanes,
isoflavones). Glycosylation (Gly) showed lower occurrence than other chemical substitutions; this could
be linked a priori to lower testing trend of glycosides because of well-known negative effect of Gly on
pharmacological activities. For structure-plant family affiliations, relatively high occurrences were
recorded for (i) flavanones and flavones in Rutaceae, (ii) isoflavones and isoflavanes in Fabaceae, (iii)
flavones in Lamiaceae, (iv) flavones and flavonols in Asteraceae, (v) neoflavones in Rubiaceae (Fig.
1b). Moreover, Fabaceae showed more heterogeneous phenolic profile than the other plant families.
Plant families were also differentiated by relative occurrences of chemical groups: OH was relatively
more frequent in Asteraceae, Fabaceae and Lamiaceae whereas OCH3; markedly characterized Rutaceae
and Rubiaceae. Concerning pharmacological activities, antidiabetic (ADb) and anti-inflammatory
(AlInf) seemed to be influenced by types and positions of chemical groups, respectively (Fig. 1c): ADb
seemed to be favored by hydroxylation and glycosylation vs opposite effect from OCHs. However, Alnf
showed positive links with 6-OCH3 and 7-OH vs negative effects from 8-OH, and 8-OCHs.

Conclusion. This preliminary work showed highly informative aspect of pharmacologically evaluated
flavonoids in matter of (i) chemical differentiation of plant families and (ii) links between structural
traits and biological activities. The results call for further investigations in pharmacological evaluations
of flavonoids. They are openly ready for updates by considering further biologically evaluated
flavonoids as they are published.
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Figure 1. (a) Relative occurrence levels of chemical groups in different flavonoid families. (b) Relative
occurrence levels of aglycones in different plant families. (c) Statistically detected chemical groups and
substitution positions influencing anti-inflammatory and anti-diabetic activities of flavonoids.
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