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Abstract

Purpose: Lycopene is abundantly contained in Tomatoes and is known for diverse biological activities such as antioxidant,
anti-inflammatory, and anticancer effects. In this study, the antioxidative potential of lycopene was investigated through the induction
of hemeoxygenase (HO)-1 by nuclear factor-erythroid 2 p45-related factor2 (Nrf2) and upstream signaling molecules,
mitogen-activated protein kinase (MAPK) and phosphoinositide 3-kinase (PI3K)/Aktin RAW 264.7 cells.

Methods: The antioxidative potential of lycopene against oxidative stress and its molecular mechanisms were determined by the
cell viability assay, intracellular reactive oxygen species (ROS) formation assay, and Western blot analysis in RAW 264.7 cells.

Results: Lycopene treatment significantly attenuated tert-butyl hydroperoxide (t-BHP) induced intracellular ROS formation
in a dose-dependent manner without any cytotoxicity. In addition, 50 uM of lycopene for 6 h treatment induced potent
HO-1 expression and its transcription factor, Nrf2. MAPK and PI3K/Aktwere also analyzed due to their critical roles in the
regulation of cellular redox homeostasis against oxidative damage. As a result, phosphorylation of extracellular regulated
kinase (ERK) was significantly induced by lycopene treatment while the activated status of c-Jun NH2-terminal kinase (JNK),
p38, and Akt, were not given any effect. To confirm the antioxidative mechanism of HO-1 mediated by ERK activation, each
selective inhibitor was employed in a protection assay, in which oxidative damage occurred by t-BHP. Lycopene, SnPP, and
CoPP treatments reflected accelerated HO-1 expression could be a protective role against oxidative damage-initiated cell
death. A selective inhibitor for ERK significantly inhibited the lycopene-induced cytoprotective effect but selective inhibitors
for other signaling molecules did not attenuate the rate of t-BHP-induced cell death.

Conclusion: In conclusion, lycopene potently scavenged intracellular ROS formation and enhanced the HO-1 mediated
antioxidative potential through the modulation of Nrf2, MAPK signaling pathway in RAW 264.7 cells.
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Fig 1. Cytotoxic effect of lycopene treatment in RAW 264.7 cells
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Fig 2. Inhibition of t—BHP induced intracellular ROS formation by lycopene treatment in RAW 264.7 cells
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Fig 6. Phosphorylated status of MAPK and PI3K/Akt by lycopene treatment in RAW 264.7 cells
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