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Plantago sempervirens Crantz (Plantaginaceae) is a medicinal plant widely used in Provence as a traditional remedy for external skin ailments, and was even considered as a dermatological panacea [1].
However, its chemical composition and biological properties remain poorly documented in the scientific literature. This study aims to assess its pharmacological properties through a multi-target screening
approach based on traditional indications in relation with skin disorders (anti-oxidant, anti-inflammatory, wound-healing and anti-microbial properties), describe its chemical composition through metabolomics
analyses by UHPLC-HRMS/MS, and to characterize the metabolites potentially responsible for the observed biological activities using molecular networking.

(A)— EXPERIMENTAL WORKFLOW

1) EXTRACTION & FRACTIONATION
« Flowering aerial parts of P. sempervirens underwent ultrasound extraction in an
hydroethanolic solvent (70/30, V/V) to obtain crude extract (EtOH)
« EtOH extract has been fractionated using increasing polarity organic solvents:
hexane (HX), dichloromethane (DC), ethyle acetate (EA), butanol (BU), and the residual
aqueous fraction (Aq) was conserved
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2) PHARMACOLOGICAL SCREENING
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3) METABOLOMICS ANALYSIS
« Chemical description based on UHPLC-HRMS/MS analysis (in negative ionization mode)
« Chromatographic and spectral data were treated using untargeted metabolomics
workflow [2] and molecular network was constructed using GNPS Feature Based 8 & 0 &8 | 3800 R L Sh Lk ATES S e 2@ | U
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4) CHEMICAL DESCRIPTION
 Integration of the pharmacological screening metadata in the Molecular Network
« Targeted annotation of the metabolites potentially involved in the biological activities
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Chemical composition dominated by: Anti-oxidant activity
« Terpenoids, especially iridoids monoterpenoids and oleanane triterpenoids
« Shikimates & Phenylpropanoids, especially phenylethanoids (C6 - C2)
« Fatty acids, especially octadecanoids
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« Molecular Network with = 2000 features (in negative ionization mode) Node colour

« Among them, phenylethanoids and iridoids are highlighted as potentially responsible for the biological activities
« Several phenylethanoids and iridoids are described in literature as responsible of anti-oxidant, anti-inflammatory, wound healing
and/or anti-microbial properties [4,5,6]

O anti-oxidant activity o wound healing activity

feature relative distribution across
fractions and their linked activity levels

O anti-inflammatory activity () anti-microbial activity

* metabolite described in literature as linked to at least one of the four activities studied

This integrated approach allowed to evaluate pharmacological properties of P. sempervirens, describe its chemical composition and annotate potential bioactive metabolltes
e phenylethanoids and iridoids are abundant and potentially active metabolites,
« moderately polar to polar fractions (ethyle acetate, butanol or agueous fractions) are generally more active than apolar fractions

In perspective, targeted purification and screening of isolated compounds are necessary to confirm both pharmacological properties and chemical structures.
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