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Introduction




A quick search on ClinicalTrials.gov identified, as of
this writing, 58 quercetin-related ciinical intervention
studies that are currently ongoing (18} or have been
compieted (39). Diverse heaith conditions, such as

hronic obsiructive pulmonary disease, type 2
dizbetes, endothelial dysfunction. dyslipidemia,
stroke, hepatitis C, acid reflux, inflammation, and
oxidative stress, are the subject of intarest. And in
recent days quercetin's role in immune health is
getting a lot of attention as well. So what exactly is
quercetin, where is it from, and what biclogical
properties does it have that have attracted
researchers’ attention?

Humans have had = iong history of discovering
remedies from piénm. Dietary flavonoids are a large
family of plant compounds sharing a polyphenolic
structure and can be categorized into six major
subfamilies: anthocyanidins, flavan-3-ols, flavancnes,
flavones, flavonols, and isoflavones. |

Dietary sources and intake

Quercetin is one of the better known fiavonoids from
the fiavanol subfamily.” The main dietary sources of
quercetin for humans are apples, berries, capers,
onions, tornatoes, kale, broccoli, nuts. buckwheat
and tea." How much dietary quercetin (or fiavonols)
do humans consume? One study involving US health
professionals reported a mean flavano! intake of 20
Mg per day: about 75% of the total was quercetin 2
Data from a group of nurses in the US revealed ar
average intake of 15.4 mg quercetin per day.?
However, human consumption behavior is very
complex: we are not eating the same things day after
day. Some individuals may consume as much as 77
mg per day dietary quercetin, while others consume
as litle as 1 mg per day.“ The way food is prepared
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{boiling, frying, etc., can lower the bioavailability) and
stored can also have an impact on quercetin
concentration. This means many peopie are not
getting the health benefits of quercetin.
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Anti-inflammatory and antioxidative properties

A major health benefit of quercetin comes from its
antioxidant (antioxidative} and anti-inflammatory
propertics.? Inflammation is an essential immune
response when facing pathogens (e.g., virus,
bacteria, and fungus) or dangers (e.g.. tissue
damage caused by free radicals, cholesterol,
amyloid beta, or asbestos). One of the major innate
defense mechanisms is the activation of NLRP3
inflammasome (protein complexes in the cell that can
sense signals from pathogens or dangers), leading to
production of IL-1B, an important compound that
mediates many aspects of inflammatory responscs.
However, dysregulated activations of inflammasome
have been linked to initiation and progression of
immune and inflammatory disorders such as
atherosclerosis, inflammatory diseases, type 2
diabetes, autoimmune diseases, Alzheimer's disease,
and obesity, as well as collateral tissue damages that
oceur during infections.®’ Quercctin has been shown
to modulate NLRP3 inflailmmasome. in several
experimental models of inflammatory conditions
(including infections), quercetin reduced the
production of reactive oxygen species and inhibited
the overexpression of different components of NLRP3
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Quercetin can also neutralize reactive oxygen
species that are known to increase ER stress and
mitochondrial dysfunction, both of which can activate
NLRP3 inflammasome. "' Further, quercetin
suppresses NF-«B pathway that also leads 1o
reduced activation of NLRP3 inflammasome and
productions of proinflammatory cytokines. ' These
data demonstrate quercetin's involvement in multiple
pathways leading to modulation of NLRP3
inflammasome and reduction of downstream
proinflammatory cytokine levels.

Other researchers have also discovered quercetin's
role in regulating immunity. For example,

-

Quercetin reduced TNF-a production in
macrophages and lung epithelial celis when
stimulated by LPS, an endotoxin found in
bacteria that triggers immune response. '™ 14
This suggests quercetin modulates TNF-a-
mediated induction of inflammatory cascades.
Quercetin exhibited a regulatory efiect on
several properties of immune cells such as
inhibiting histamine and cytokine release from
mast cells and inducing gene expression and
production ot Th-1-derived interferon (IFN}-g,
as well as downregulating Th-2-derived IL-4
production by normal peripheral blood
mononuclear cells." '® This suggests quercetin
may have antialtergic properties.

Quercetin inhibited celis from being infected
with influenza virus, Zika virus, and Ebola virus
via interaction with viral hemagglutinin protein,
inhibited virus entry into the cell, or reduced
virus replication.’” ¥ This suggests quercetin



has antiviral properties.

The antioxidant and anti-inflammatory as well as
immunomodulatory properties of quercetin have
inspired researchers to investigate its clinical effects.
Quercetin supplementation at = 500 mg/day
significantly reduced fasting plasma glucose among
patients with metabolic syndrome and related
disorders,2% showed a small but significant reducing
cffect in circulating C-reactive protein levels,?! and
significantly reduced blood pressure in cohorts
largely made up of normotensive individuals. 22 Alsc,
a higher dose of quercetin has been shown to reduce
upper respiratory tract intection severity and sick
days in older aduits.?®

Summary

Naturally, more clinical investigation is greatly
needed to fully understand quercetin’s clinical
application in immune health and various
inflammatory conditions. Nevertheless, with so much
researchers have learned regarding quercetin and its
beneficial biological properties, the future research
direction of quercetin looks very promising.
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