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ABSTRACTS

Flavonoids show diverse bioactivities, such as anti-oxidant, anti—cancer, anti—allergic,
anti-inflammatory, and anti-viral. Quercetin is one of the flavonoids present in a wide
range of plants, especially onions and consumed all over the world. Recently, it is known
that quercetin induces mitochondrial biogenesis in vivo and in vitro. However, detail
mechanism of these actions remains unknown. We investigated quercetin’s effects on
mitochondrial biogenesis in HepGZ2 cells, and determined the mechanisms involved. We
found that quercetin treatment induced the expression of mitochondrial biogenesis
activators, PGC-1a, NRF-1, TFAM, and mitochondrial proteins, cytochorome c¢ and
complex IV (COXIV). Moreover, amount of mitochondrial DNA was also increased by
quercetin. Quercetin has been known to induce heme oxygenase (HO)-1 in several types
of cells. Here, we found quercetin induces HO-1, and inhibition of HO-1 or CO, which is
product of HO-1, decreased quercetin—induced mitochondrial biogenesis such as induction
of PGC-1a, NRF-1, TFAM, cytochorome ¢, COXIV, and mitochondrial DNA. These
findings imply that quercetin can increase mitochondrial biogenesis via HO-1/CO system.
High glucose results in dysfunction of mitochondria biogenesis. In the present study, 25
mM glucose decreased mitochondrial biogenesis and this damage was restored by
quercetin. Conversely, inhibition of HO-1 or CO inhibited quercetin-induced mitochondrial
biogenesis rescue. These results suggest that quercetin enhances mitochondrial
biogenesis via HO-1/CO system and hence, can rescue mitochondria from damage by

high glucose.
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