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Membrane-interactive compounds from Pistacia

lentiscus L. thwart Pseudomonas aeruginosa
virulence
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STUDY DESIGN Preclinical in vitro study

TREATMENT Pistacia lentiscus fruit cyclohexane extract and ginkgolic acids

Main results and author’s conclusion

The authors of this paper describe the in vitro anti-virulence potential of an apolar extract of Pistacia lentiscus, and some
of its components, against Pseudomonas aeruginosa. P. lentiscus L. fruits cyclohexane extract (PLFE1) showed a statis-
tically significant and dose-dependent inhibition of pyocyanin production (IC50 = 4.9 pg mL-1), without affecting the
growth of the bacteria and cell viability. Pyocyanin production inhibition correlates with the reduction of the expression
levels of some genes involved in phenazine-1-carboxylic acid biosynthesis and in its conversion in pyocyanin. Moreover,
the virulence of P. aeruginosa in human lung A549 cells and in Caenorhabditis elegans infection models is attenuated by
PLFE1. This extract also interferes with P. aeruginosa quorum-sensing molecules production. Finally, PLFE1 increases the
membrane stiffness in P. aeruginosa by decreasing the expression of the extra-cytoplasmic function sigma factor (ECFo)
SigX, which is involved in the regulation of membrane lipid composition and may have an impact on direct or indirect
regulation of the expression of genes involved in the production of pyocyanin and P. geruginosa quorum-sensing mole-
cules. To conclude, two major components of the apolar extract, ginkgolic acid (C17:1) and hydroginkgolic acid (€15:0),
were identified as being responsible for the main anti-virulence activity against P. aeruginosa.

Commentary

P. aeruginosa is an environmental bacterium, which is well-known due to its adaptation abilities and its involvement
in numerous chronic and acute life-threatening infections as a multidrug resistant opportunistic Gram-negative bacte-
rium. In acute infections, P. aeruginosa deploys a panel of virulence factors, among which pyocyanin, a redox-active,
phenazine-derived blue-green pigment promoting the colonization and the dissemination of the bacterium. The devel-
opment of anti-virulence agents is an alternative to fight against P. aeruginosa. P. lentiscus L. belonging to Anacardi-
aceae, commonly known as mastic tree, is a widely distributed shrub in the Mediterranean basin and whose uses have
been known since antiquity. Thereby, the present study suggests that the anti-virulence effect of an apolar extract of P.
lentiscus and some of its metabolites, that are gingkolic acid analogs, could be due to their interaction with the lipid
bilayer membranes of P. aeruginosa, resulting in the diminution of membrane fluidity. The increased membrane stiffness



appears to be mediated through the modulation of the ECFo SigX, that contributes to the requlation of P. aeruginosa
virulence. Further experimental data will allow to confirm the specific molecular mechanisms of action of this extract
and its metabolites.
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STUDY DESIGN Preclinical in vitro

TREATMENT Extract and petasin/isopetasin

Main results and author’s conclusion

Common butterbur (Petasites hybridus), belonging to the Asteraceae family, grows domestic in Europe (in the Alps and
Apennine environment) and North-Western Asia and its alcoholic root extract is utilized in migraine prevention. The anal-
gesic activity of butterbur extract has been long linked to the presence of two sesquiterpene derivatives, namely petasin
and isopetasin, but their molecular targets and mechanisms of action are not clear. In this paper, the Authors have eval-
uated the effects of a butterbur alcoholic root extract, or of petasin and isopetasin alone, on the release of CGRP, one of
the most important mediators of migraine attacks, from meningeal afferents and trigeminal ganglia preparations in vitro.
CGRP release was stimulated through the activation of TRPA1 and TRPV1 receptors (which are known to be involved in
various types of pain, not only in the head and face districts) with mustard oil and capsaicin, respectively. Results show
that butterbur extract, petasin or isopetasin as inhibited TRPA1- and TRPV1-mediated CGRP release.

Commentary

The interest in the identification of the molecular and cellular mechanisms at the basis of the pharmacological effects of
plant extracts traditionally utilized in therapy is growing over years and is becoming increasingly important. This is due in
part to the request for “natural” therapies from patients, but mostly to the need to better understand how the potential
health benefits of these natural preparations can be fully exploited, by limiting side effects and drug interactions. Despite
the lack of a clear dose-response correlation and the need of additional studies, the results of this paper highlight a new
mechanism of action of butterbur extract. Moreover, data suggest that both TRPA1 and TRPV1 are likely involved in the
development of migraine pain, and demonstrate an important link between the analgesic activity of butterbur and the
CGRP signaling system. The latter represents one of the most studies mechanisms at the basis of migraine and it is the
target of the most recent approved anti-migraine drugs, including several monoclonal antibodies.
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STUDY DESIGN Preclinical in vitro study

TREATMENT Six Zantaz honey samples produced from the melliferous plant Bupleurum spinosum

Main results and author’s conclusion

The authors present a study about the phytochemical composition of six honey samples, locally known as Zantaz honey,
which is produced by a melliferous plant, Bupleurum spinosum of the Apiaceae family. The antiproliferative and antioxi-
dant activities of the investigated honey samples were further explored. Results showed that the phenolic composition of
the honey samples, explored through HPLC, was characterized by the presence of methyl syringate as major compound,
exceeding 50 % of the total polyphenols content. Other phenolic compounds such as epicatechin, syringic acid and cat-
echin were also detected.

The antioxidant and antiproliferative activities were investigated using Caco-2 and THP-1 cells. Results showed that the
six honey samples exhibited antioxidant activity and inhibited cell proliferation. Positive correlation was observed be-
tween the biological activity and the content in methyl syringate and gallic acid.

Commentary

Honey is a bee product which has been used as food and in healthcare since ancient times. Its uses as a remedy against
various pathologies dates back hundreds, even thousands of years ago. As a natural product, it is considered as safe for
use and with few side effects. Over the years, the virtues of honey have attracted the interest of modern medicine and
researchers. Nowadays, the interest of the scientific community toward honey is much more increasing, in the light of its
strong potential biological activities. Despite the work carried out on honey, this field remains an open research area, able
to highlight differences due to the different types of pollen gathered by bees.

The work published by Elamine et al. reports results dealing with the phytochemical composition and the antioxidant and
antiproliferative activities of Zantaz honey. Results provide new information allowing to discover the benefits of this type
of honey produced from Bupleurum spinosum, a shrub that grows mainly in the Atlas Moroccan Mountains The presence
of methyl syringate as major phenolic compound, in addition to the positive correlation between the observed activities
and the content in methyl syringate and gallic acid, are reported.
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STUDY DESIGN Preclinical 7n vitro/in vivo study

TREATMENT Association of selected probiotics and botanical extract in a slow-release lipogel oral formulation.

Main results and author’s conclusion

The main oral disorders are associated with forms of oral dysbiosis that favour the development of periodontitis (py-
orrhoea), a chronic multifactorial inflammatory disease that results in the progressive destruction of the supporting
structures of the teeth, namely periodontal ligament, and alveolar bone. Possible consequences are tooth loss in adults
and a risk factor for systemic complications, including cardiovascular and dysmetabolic diseases. From a etiological
point of view, in a variable time frame, the normal bacterial flora, consisting of Gram-positive species, is progressively
substituted by a pathogenic “red complex”, consisting mainly of facultative intracellular anaerobic pathogens such as
Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans, Treponema denticola, Tannerella forsythia, and Pre-
votella melaninogenica. An innovative mucoadhesive gel-based formulations (AL0005) has been now developed, which
can be loaded with selected probiotics and botanicals, ensuring their localized (oral mucosa) and prolonged (up to 8
hours) release. The formulation is strictly anhydrous, to prevent bacterial growth, and could found application in topical
treatments to prevent and cure oral cavity pathologies as mucositis, ulcers, gingivitis, tooth decay and periodontitis.

Commentary

Oral diseases are widely distributed worldwide with nearly 3.5 billion people interested (Lancet 2018, 392, 1789-8583).
As co-author of the paper and inspirator of this project, I can say that this formulation represents a significant step for-
ward in the treatment of oral dysbiosis, in a non-aggressive and natural way. Contrary to the products currently available
on the market, which are based on formulations that release a probiotic in few minutes, this formulation is able to release,
locally and slowly (up to 8h), consortia of probiotics combined with botanical extracts, individually known and tested to
be effective in ensuring oral eubiosis. Formulation is stable if left at room temperature for at least one year, an essential
requirement for its commercialization. Optimization of this formulation is currently underway to make it available on the
market by the end of the year.
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