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Quercetin and Luteolin as Dietary
Modulators of Cytokines
This review highlights the ability of dietary flavonoids like quercetin,
luteolin, and others to influence the activity and genetic expression of
cytokine systems involved in the perpetuation of an immune
response.
...

Temporary inflammation is a natural response to common immune challenges like injury or
exposure to toxins, allergens, or microbes. However, repeated immune insults—whether from
stress, lifestyle, or poor health—can activate cytokine networks that may provoke a chronic or
systemic response. The NFκB (nuclear factor-kappa B) signaling network is well-known for
activating pro-inflammatory cytokines, and AP-1 (activating pathway-1) is another transcription
factor favoring greater genetic expression of mediators of inflammation.

Plant-based diets like the Mediterranean Diet have been extensively researched for how they
help maintain vitality and healthy immune balance into advanced age. Much attention has been
given to specific phytochemical compounds in these diets—like flavonoids and olive
antioxidants—that contribute to the lower incidence of cardiometabolic and inflammatory
conditions in populations consuming them.

In preclinical studies, flavonoids have been found to counter chronically-activated immune
processes at many different stages in their propagation. This review details the results of
numerous clinical and preclinical investigations into the metabolic signaling and genetic
regulation of pro-inflammatory cytokines, and details numerous mechanisms by which
flavonoids can intervene.
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The authors of the review note that cells of the body’s outer barriers as well as
of circulating and tissue-dwelling cells of the innate and acquired immune
systems are able to generate cytokines at need:

“Cytokines are proteins that play an important role in the inflammatory
process. The majority of the cytokines are produced by activated lymphocytes
and macrophages, although endothelial and epithelial cells are able to produce
these proteins, too.”

Review Findings

In their detailed analysis of over 100 studies, the authors found that:

● A number of flavonoids, including quercetin, luteolin, apigenin, and others may be
viewed as cytokine modulators that may nutritionally influence cytokine secretion and
genetic expression

● Cytokines of perhaps the greatest concern include tumor necrosis factor-alpha (TNFα),
interleukin-6 (IL-6), and IL-1β, as they are most strongly associated with common
cardiometabolic and inflammatory disorders, yet their activities may be altered by
exposure to dietary flavonoids

● In a variety of experiments, the flavonoids quercetin, luteolin, and apigenin showed the
ability to limit the secretion and genetic expression of TNFα, IL-6, and IL-1β, as well as
other cytokines

● Quercetin and luteolin reduced the activation of the NFκB and AP-1 factors that amplify
expression of inflammation-related genes—and quercetin was able to do so under
high-glucose experimental conditions

● Quercetin and luteolin, interestingly, also heightened the secretion of immunomodulatory
IL-10, which many researchers consider to have an immune-balancing influence

● The molecular structures that chemically define flavonoids seem to be responsible for
their widely recognized immune-regulating and antioxidant capacities
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