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Editorial on the Research Topic

Immune Modulation by Flavonoids

Flavonoids are polyphenolic phytochemicals that are secondary metabolites from plants. In the past,
flavonoids have been shown to modulate immune responses such as promoting anti-cancer T cell
responses (1), reducing reactive oxygen species (ROS) production (2), and inhibiting inflammatory
processes (3, 4). Given the increasing use of flavonoids as nutraceuticals, there is an urgent need for
more research to clarify the role of flavonoids and their mechanism of action in the modulation of
immune responses. This collection of articles consists of several research papers and a review article
that examine the impact of phytochemicals on cellular processes and their role in limiting
inflammation (Figure 1).

In their review article, Saleh et al. discuss the effect of several different phytochemicals on
multiple components of the Toll-like receptor (TLR)-4 signaling pathway. The impact of these
phytochemicals on epigenetic modifications such as the methylation and acetylation of genes related
to NF-kB-regulated inflammatory gene expression, as well as on microRNAs involved in
inflammation are highlighted.

Studies conducted using animal models of inflammation have revealed the therapeutic potential
of natural products such as curcumin, kaempferol, and mogroside V for the prevention of different
inflammatory diseases (Yabas et al., Qu et al., and Dou et al.). Curcumin, which is a polyphenol
derived from the commonly used spice turmeric (Curcuma longa), is known to have biological
activities that include anti-inflammatory, antioxidant, and antiproliferative effects (5). In this
collection of research articles, Yabas et al. report on an animal study that used a novel curcumin
formulation called Next Generation Ultrasol Curcumin (NGUC), which exhibits substantially
improved oral bioavailability. In a rat model of osteoarthritis, oral administration of NGUC reduced
disease severity by modulating inflammatory mediators and oxidative stress markers.

Research by Qu et al. focuses on the anti-inflammatory and antioxidant activities of kaempferol,
a medicinal plant-derived flavonoid that decreases inflammatory bowel disease in a dextran sulfate
sodium (DSS)-induced model of colitis in mice. Their investigation of the mechanism of action of
kaempferol indicates that administration of this phytochemical improves gut microbiota and
decreases inflammatory mediators, thereby contributing to the beneficial effect of kaempferol on
colitis. A fecal microbiota transplant from kaempferol-treated mice to mice with colitis confirmed
the effects of kaempferol on modulating the gut microbiota. Kaempferol may exert protective effects
against colitis by regulating the gut microbiota and modulating TLR4-related signaling pathways
associated with inflammation.
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Research by Dou et al. elucidates the impact of the flavonoid
mogroside V on inflammatory gene and protein expression
associated with ovalbumin (OVA)-induced lung inflammation in
mice. The authors identify NF-kB and JAK-STAT signaling
pathways as key targets of inhibitory mogroside V in OVA-
induced mice, resulting in reduced expression of immunoglobulin
E, interleukin-5, and tumor necrosis factor-a. These effects may
account for the beneficial effect of mogroside V-containing Siraitia
grosvnorii on pulmonary inflammation.

Our understanding of the effects of flavonoids on biological
processes is constantly improving. Flavonoids impact immune
responses to pathogens and other antigens, regulate intestinal
Frontiers in Immunology | www.frontiersin.org 2
mucosal immune responses, and modulate anti-tumor immunity.
The consumption of flavonoid-rich fruits and vegetables may
therefore improve immune function; however, the mechanism of
action of flavonoids in humans need to be explored further. Given
the increasing prevalence of chronic inflammatory diseases,
flavonoids may yield potential therapeutic agents.
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FIGURE 1 | Flavonoids that modulate immune responses may have beneficial therapeutic potential. Image created using biorender.com.
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