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Abstract: Reactive oxygen species (ROS) which were partial metabolites of oxygen are highly reactive.
Different concentrations of ROS have different effects on tumor development. Tumor cells have a high level of
reactive oxygen species. The antioxidant system of tumor is in highly activated state, and thus modulation of
reactive oxygen species levels could be an effective strategy to target cancer cells. Treatment with small molecules
that disrupt the redox balance can kill tumor cells first. This paper outlines the main ideas of developing anti-tumor
drugs based on reactive oxygen species regulation, and summarizes the representative drugs and research progress
according to the mechanism of action, in an effort to suggest potential reference and ideas for developing anti-
tumor drugs based on reactive oxygen species regulation.
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Figure 1  Sources of reactive oxygen species (ROS) and antioxi-

oxidase m

dant defense system. Superoxide (O, ~) is produced by NADPH
oxidase/xanthine oxidase-derived reduction of O,, uncoupled endo-
thelial nitric oxide synthase (eNOS), or mitochondrial electron
transport chain (ETC). O, ~ can be rapidly metabolized to H,0, by
superoxide dismutase (SOD). H,0, can be transformed to highly
reactive HOCI by myeloperoxidase (MPO). H,0, can also change
to the highly toxic OH" in presence of Fe?* by Fenton's reaction.
H,0, is scavenged to H,O and O, by catalase, glutathione peroxi-
dase (GPX), or peroxiredoxins (Prx) antioxidant enzymes
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Figure 2 ROS balance and their roles in regulating cancer cell proliferation and apoptosis. ROS is generated by cellular metabolism or in-

duction by exogenous factors, playing a role in numerous reduction-oxidation reactions and signaling pathways that regulate cancer initial-
ization and development, such as oxidative-stimulated MAPK, PI3K, NF-«B and Keap1-Nrf2-ARE pathway.
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Figure 3 ROS modulators targeting mitochondria electron trans-
port chain (ETC)
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Figure 4 ROS modulators targeting NADPH-oxidase (NOXs)
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Figure 6 y-GCS inhibitors
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Table 1  Summary of structures of ROS modulators
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Continued

Compound Target

Structure

Clobetasol propionate Nrf2 inhibitors

Brusatol Nrf2 inhibitors

Luteolin Nrf2 inhibitors
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