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Screening of polyphenols that exhibit anti-inflammatory activity
through the induction of autophagic degradation

Yoshichika Kawai
Graduate School of Bioagricultural Sciences
Nagoya University

Macroautophagy (hereafter referred to as autophagy) is a major degradation pathway
as well as ubiquitin-proteasome system, and is ubiquitously found in eukaryotes. During
autophagy, cytoplasmic constituents and organelles are sequestered by autophagosomes
(double-membrane vesicles) and then degraded by fusion with the lysosomes. Autophagy
is a major degradation pathway for cytoplasmic constituents and organelles to maintain
the homeostasis of cells. Recent studies have suggested that autophagy impairment is
implicated in the development of a variety of chronic diseases such as carcinogenesis,
neurodegenerative diseases, and diabetes. More recently, the involvement of autophagy
impairment in the macrophage inflammation has also been suggested. These observations
raised the possibility that the induction of autophagy could be the plausible strategy for the
prevention of various age-related diseases. Epidemiological studies have suggested that the
intake of natural phytochemicals such as polyphenols may be protective against a variety of
chronic diseases including cardiovascular diseases and carcinogenesis, whereas the precise
molecular mechanisms for the protective effects are largely unknown. Although thousands
of polyphenols have been isolated and identified, the structure-activity relationships and
detailed molecular actions including the target molecules responsible for their health-
beneficial effects have not been fully elucidated. In this study, we screened polyphenols
that exhibit anti-inflammatory activity in macrophages through the induction of autophagy
and then examined the structure-activity relationships and the molecular actions in vitro.
We have found that flavonols (quercetin, kaempferol, and fisetin), flavanone (eriodictyol),
and chalcones (butein efc.) significantly induced the mRNA expression of p62, an adaptor
protein of autophagic degradation. It is found that these polyphenols induced the nuclear
translocation of Nrf2, a transcriptional factor of p62. Finally, we also found that pre-
incubation of macrophages with quercetin or kaempferol, resulting in the induction of p62,
decreased the pro- and mature-forms of interleukine-15 without affecting the mRNA levels,
suggesting that these polyphenols could induce the protein degradation of interleukine-
18 protein through the induction of autophagy. These results showed that some specific
polyphenols could be the new anti-inflammatory agents through the induction of autophagy
in macrophages.



