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Flavonoids Stimulate NGF-Induced Neurite Outgrowth in PC12 Cells
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Kyoto Prefectural University of Medicine, Kyoto 602-8566

ABSTRACT

During differentiation, neuronal cells undergo drastic shape changes. Typically,
neuronal cells extend long membranous processes, named neurites. PC12 cells
are derived from rat pheochromocytoma, and are a model useful for the study
on neuronal differentiation and neuro-regeneration because PC12 cells extend
neurites in response to nerve growth factor (NGF). We have recently reported that
Na” /K" /2CI” cotransporter isoform 1 (NKCC1) plays an essential role in NGF-
induced neurite outgrowth of PC12D cells (a subclonal cell line of PC12). Flavonoids
are plant pigments widely contained in soybean, fruits and vegetables. Recent
studies have revealed that flavonoids modulate various cellular functions such as
cell cycle progression, apoptosis, and gene expression. In addition, our previous
studies have indicated that some flavonoids stimulate ion transport. Quercetin
and genistein stimulate transepithelial CI” transport by activating NKCC1 and/or
cystic fibrosis transmembrane conductance regulator (CFTR) CI” channel in renal
and airway epithelial cells. These reports suggest that some flavonoids are one of
possible activator of NKCC1. In the present study, we investigated the effect of
flavonoids (quercetin and genistein) on NGF-induced neurite outgrowth of PC12
cells. Quercetin stimulated the NGF-induced neurite outgrowth in a dose-dependent
mannar. Similarly, genistein also stimulated the neurite outgrowth, although the
effect of genistein was slightly weaker than that of quercetin. Knock-down of
NKCC1 by RNAI method abolished the stimulatory effect of these flavonoids.
Treatment with quercetin had no elect on the protein expression of NKCC1. These
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results indicate that flavonoids enhance the NGF-induced neurite outgrowth via the
activation of NKCC1 on the plasma membrane. Soy Protein Research, Japan 12, 129-

133, 20009.

Key words : PC12, Neurite outgrowth, Quercetin, Genistein, Na”/K"/2ClI"

cotransporter
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