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Regulatory mechanisms of redox-sensitive transcription factor activation by
antioxidative phenol-related compounds

Murakami, Yukio

2,900,000

LPS

NF-k B Hifla Nrf2

We investigated the inhibitory effects of phenol-related compounds such as
eugenol, bis-eugenol, resveratrol, quercetin, polyene carotenoids such as (3 -carotene and lycopene,
and a ,B -unsaturated carbonyl compounds on the expression of pro-inflammatory bioactive compounds
and activation of redox-sensitive transcription factors in mammalian cells upon stimulation with
LPS. At low concentrations, some antioxidant phenolic compounds exhibit anti-inflammatory
properties. In view of the observed upregulation of heme oxygenase 1 mRNA expression by these
compounds, it is suggested that their anti-inflammatory activity can lead to enhancement of the
potency of the electrophile/antioxidant response element transcription system related to their
radical-scavenging activity.
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ethyleneglycol dimethacrylate (EGDMA) triethyleneglycol dimetacrylate (TEGDMA) n-butyl
methacrylate (nBMA))
bis-Eugenol Escherichia coli 0111 B4 LPS LBL
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Expression Assay
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Table 1 Anti-inflammatory activity of phenol related compounds
Compound COX-2 inhibition | NF-kB inhibition
Eugenol (500uM) - - a, B -
bis-Eugenol (500uM) + ++ nBA  EGDMA
Isocugenol (014 : : nBA EGDMA  TEGDMA
Dehydrodiisoeugenol (0.1pM) ++ ++ RAW264 i 7 heme
a-diisoeugenol (0.1uM) - nd
2-methoxy-4-methylphenol (MMP) (500pM) + nd OoXygenase 1 HO-1
bis-MMP (500uM) ++ nd
Hesperetin (250uM) ++ nd (2) .
Hesperidin (250uM) ++ nd
Ferulic acid (FA) (10pM) - - (AP-1)
bis-FA (10pM) ++ ++ (AP-1)
Guaiacol (250uM) + +
Vanillin (250uM) ++ ++ COX-2
Phenol (10pM)
2,2"-Biphenol (10uM) ++ ++
4,4'-Biphenol (10pM) - nd
p-Cresol (10uM) R } NF-k B p50
p-Cresol dimer (10uM) ++ ++ p52 p65 Re IB
p-Hydroxianisole (pHA) (10pM) - -
pHA-dimer (10pM) ++ ++
BHA (10uM)
bis-BHA  (10pM) ++ ++ NF-k B
Indole (10puM)
Melatonin  (10uM) ++ ++
Curcumin  (20puM) ++ ++
Tetrahydrocurcumin  (20uM) - + I K B_a
Magnolol (40pM) ++ ++
Honokiol (40pM) ++ ++
Resveratrol (50uM) ++ ++
Orcinol (50uM)
4-Allylphenol (50puM)

n.d: Not done; —: did not show the inhibitory effect. ~=: showed the partially inhibitory effect;
+: showed the inhibitory effect; ++: showed the strongly inhibitory effect

COX: cyclooxygenase; NF-kB: nuclear factor kappa B;  AP-1:activator protein-1 t r i -Nn- buty I bO rane HO_ 1
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