QUERCE ~IT

INDENA QUERCEFIT™.
EFFECTIVE SUPPORT FOR RESPIRATORY
HEALTH, WHEN ALLERGIES ARE RIFE

uercefit™ is the Indena’s

unique Phytosome® formu-

lation of quercetin deriving

from flower buds of the nat-
ural plant Sophora japonica L.

Quercetin is potentially very effective
for maintaining healthy conditions
but, like many botanical extracts and
natural compounds, is provided with
poor water solubility. As a consequence,
it is barely bio-absorbable, and that
decreases its potential effectiveness. For
optimal bioabsorption, natural products
must have a good balance between
hydrophilicity for dissolving into the
gastro-intestinal fluids and lipophilicity
to cross cell's lipidic biomembranes.

Indena’s “biomimetic approach”, adopt-
ed since years, allows the company to
produce the new bioavailable querce-
tin on the market. Biomimetics is the
science that studies Nature and natural
phenomena to understand the prin-
ciples of underlying mechanisms, to
obtain ideas from nature, imitating its
design, plans and processes and to ap-
ply concepts that benefit Science, engi-
neering, and medicine, to solve human
problems. NATURE AS MEASURE™ rep-
resents the very notion of biomimetics
and its philosophical origins.

The search for a bio-mimetic approach
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to optimize  biocabsorption of natural
compounds in the full respect of their
natural profile, has been pioneered by
Indena with the development of Phyto-
some®, the proprietary 100% food-grade
delivery system which is the result of a
wide experience and deep knowledge
in product and process research. Phyto-
some® represents a natural approach to
obtain a solid dispersion of poorly oral bi-
oavailable compounds that can promote
phytochemicals solubility and bioabsorp-
tion through improved wetting, reduced
agglomeration and changes in the physi-
cal state of the active ingredients (such
as modifications in the crystalline status
or production of either partially or totally
amorphous stable forms).

Back to Quercefit™, standardized in
>36.0% and <42.0% of quercetin, five
human studies have been focused on it.
According to a published human phar-
macokinetic study comparing the Inde-
na formulation to unformulated querce-
tin, it proved to be up to 20-fold more
bioavailable, in line with the levels of a
diet rich in vegetables and fruits, preserv-
ing its profile of natural ingredient.*

Twelve healthy volunteers of both
sexes, aged 18-50 years, were admin-
istered orally with a dose of unformu-
lated quercetin (500 mg) and two differ-
ent doses of Quercefit™ (250 and 500

mg). Blood samples were collected at
twelve time intervals (Oh to 24h) after
administration, and quercetin levels in
plasma were measured by HPLC/MS/
MS. Quercefit™ demonstrated a sig-
nificant improvement of oral absorption
of quercetin and allowed to reach op-
timized quercetin plasma levels in line
with a vegetables and fruits nutritional
approach (such as onions and apples).

Quercetin: the queen of flavonoids
Quercetin is categorized as a flavonol,
one of the six subclasses of flavonoid
compounds. Flavonoids are an im-
portant class of natural products: par-
ticularly, they belong to a class of plant
secondary metabolites having a poly-
phenolic structure.

Flavonoids are a natural help for human
wellbeing? for their antioxidant activity
which is due to their ability to reduce
free radical formation and to scavenge
free radicals.

In Western populations, estimated daily
intake of flavonols is in the range of 20-
50 mg/day. Of this, about 13.82 mg/
day is in the form of quercetin-type fla-
vonols.®* Quercetin-type flavonols are
widely distributed in the plant kingdom:
they are found in a variety of foods in-
cluding apples, berries, Brassica vegeta-
bles, capers, grapes, onions, shallots, tea
and tomatoes, as well as many seeds,
nuts, flowers, barks and leaves.

An extensive scientific literature dem-
onstrates that quercetin has multiple
biological activities: it has antioxidant,
antiaging, anti-inflammatory and antivi-
ral properties.*>¢ Furthermore, it is im-
portant to highlight its potential use for
maintaining well-being in situations of
fatigue or stress.”®

As for the antioxidant effect, quercetin
acts through a direct inactivation of free
radicals, the inhibition of lipid peroxida-
tion (oxidants such as free radicals attack
lipids contained in cellular membranes,
lipoproteins, etc.) blocking the oxidative
stress cascade from the beginning; it
also acts as inhibitor of enzymes, such
as NO-synthase producing free radicals.

Moreover, quercetin reduces the activa-
tion and synthesis of crucial players in
inflammatory process, such as NF-kB
transcription factor, enzymes like cy-
clooxygenase (COX) and lipoxygenase
(LOX) which catalyze the conversion of
arachidonic acid to its metabolites, pro-
inflammatory cytochines (e.g. TNF-a)
and interleukins, mediators of immunity
and inflammation.

Quercetin is also able to act as a modu-
lator for immune cells, such as lympho-
cytes; the release of interferon-y (IFN-y);
the activity of eosinophils, through in-
hibition of eosinophils peroxidase; the
stabilization of cell membranes, manag-
ing release of histamine from mast cells,
cause of sneezing, itchy eyes, scratchy
throat and itchy skin; the inhibition of
antibody IgE  responsible for allergic
symptoms causing release of chemicals
which determine allergic reactions in
the nose, lung, throat, and skin.

These positive evidences support the
promising use of quercetin for respira-
tory health. Additionally, quercetin has
shown in-vitro activity against multiple
viral targets and very recently it arises
as a promising ingredient against Cov-
id-19.° Also a new in vitro study con-
ducted by the Institute of Nanotechnol-
ogy of the National Research Council
(Cnr-Nanotec) of Cosenza in Italy with a
group of researchers from Zaragoza and
Madrid, whose results have been pub-
lished in the International Journal of Bio-
logical Macromolecules.’ confirms that
quercetin can interact with COVID-19
virus replication.

Respiratory health and allergic
discomforts: the demonstrated
efficacy of Quercefit™

Respiratory area is one of the fields in
which the health benefits of Quercefit™
have been recently explored.

Two human studies*? showed very in-

teresting results achieved by Quercefit™
for the maintenance of well-being by
sensitive or intolerant subjects.

After 30 days of supplementation, using
either 250 or 500 mg/day of Querce-
fit™, the subjects wellbeing and their
seasonal discomforts were evaluated
according to the GINA (Global INitiative
for Asthma) classification system also
considering the need of additional sup-
port. In such subjects Quercefit™ was
shown to keep normal parameters relat-
ed to diurnal and nocturnal respiration
with particular regard to breath function
(Peak Expiratory Flow) in mild persistent
discomforts. The supplementary use of
Quercefit™ along with the best available
remedy, while optimizing general com-
fort management, and keeping a low
oxidative stress, demonstrated to have a
very good safety profile *

In a second human study focusing on
local skin discomforts, Quercefit™ has
been administrated for just 3 days, fol-
lowed by a histamine local skin stimu-
lus. Compared to the control, only the
healthy volunteers supplemented with
Quercefit™ showed a statistically signifi-
cant dose-dependent control of all main
local skin conditions along with capillary
filtration reduction .’

According to available data, Quercefit™
allows to exploit quercetin health ben-
efits in respiratory and lung discomforts.

Quercefit™: efficacy and safety

In addition to being highly effective
in respiratory health, Quercefit™ has
been shown to have an excellent safe-
ty profile.

A human study was conducted with
Quercefit™ in order to investigate any
interaction of this natural approach
with common standard pharmacologi-
cal treatmens, controlling any possible
harmful effect.!®

The results might suggest that Querce-
fit™ does not alter the activity of the
most common antiplatelet agents (ace-
tylsalicylic acid, ticlopidine or clopidog-
rel, after 10 days of supplementation),
has no impact in stable patients treated
with warfarin or dabigatran after 20 days
of supplementation and might not influ-
ence the metabolic control of diabetic

subjects taking metformin.

Efficacy and safety of Quercefit™ make
the natural power of quercetin actually
available for human health. @
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