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Studies on the molecular mechanisms of effects of polyﬁhenols on_risk factors
for glucose and lipid metabolic disorders aiming for the prevention of the

metabolic syndrome
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We examined the direct effects of polyphenols on the contractile response of
mouse aortas and whether they are mediated by the endothelium-dependent mechanism. The polyphenols
induced dose-dependent relaxation in the aortas precontracted with phenylephrine. The effects were
dependent on endothelial nitric oxide (NO) and calcium-activated or voltage-dependent potassium
channels as well. Additionally, the polyphenols enhanced acetylcholine-induced relaxation, which was
also dependent on the potassium channels. The vasorelaxant effects of the polyphenols observed in
this study lend pharmacological support to epidemiological studies, which postulate an inverse
association between dietary polyphenol consumption and vascular complications in the related
metabolic disorders.
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Fig. 1. Effects of L-NAME and denudation on carnosic
acid-induced relaxation to phenylephrine-precontraction.
Representative traces (A) and summarized data (B) of
vascular responses to cumulatively administered
carnosic acid in the phenylephrine-precontracted aorta.
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Fig. 2. Effects of K channel blockers on the
polyphenol-induced relaxation to phenylephrine
-precontraction. Representative traces (A) and
summarized data (B) of vascular responses to
cumulatively administered carnosic acid or apigenin in
the phenylephrine-precontracted aorta. Arrows in each
trace indicate administration of phenylephrine, carnosic
acid, apigenin, apamin, charybdotoxin (ChTx),
tetraethylammonium (TEA) or L-NAME.
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Fig. 3. Effects of polyphenols on acetylcholine (ACh)
-induced relaxation to phenylephrine-precontraction.
Representative traces (A) and summarized data (B) of
vascular responses to ACh in the presence of
polyphenols.
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Fig. 4. Effects of L-NAME or K* channel blockers on
apingenin-induced enhancement of acetylcholine (ACh)
relaxation to phenylephrine-precontraction. Summarized
data of vascular responses to ACh in the presence of
apigenin.
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