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Abstract: Environmental pollutants can be uptaken by living organism through different ways, and produce some
reactive oxygen species like oxygen free radicals in vivo, which arouse oxidative stress by a variety of signaling
pathways and enzyme reactions. Some of the reactive oxygen species are associated with human diseases, such as
cardiovascular disease, rheumatic diseases, infentions and cancer, which may be resulted by lipid peroxidation, pro-
tein denaturation, DNA damage, and enzyme inactivation, etc. This article summarized the reasons and harmful
effects of oxidative stress caused by environmental pollutants. It reviewed, the involved signaling pathways and en-
zymatic reactions during oxidative stress, and the currently used cell-model-based approaches for detecting oxida-
tive stress. The purpose of this review article is to provide information for better understanding the oxidative stress

associated-mechanisms and further development of detecting methods for oxidative damages.
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PCBs,
OCPs,
HM.et al

B1 SHNHKXBESERREE
1 : PAHs LI J54% , PCBs HZ A4, OCPs A HLAAKRE  HM W EEIE
Fig. 1 Schematic diagram of the main signal pathway of oxidative stress

Note: PAHs is polycyclic aromatic hydrocarbons; PCBs is polychlorinated biphenyls; OCPs is organochlorine pesticides; HM is heavy metals.
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Table 1 The common detection methods of oxidative stress
il 77 = J5 3 RUEE N AR i 275 3k
Detection method Principle Detection index Assay Advantage References
it P A 1 ARG AT AL R 5T . . -
- . o il PR (HEENERY
Enzyme activity Oxidase/Anti-oxidant SOD ,CAT ,GSH-Px ,GR ,GST o . . o [89-90]
) Enzyme activity Kit Simple, intuitive
detection enzyme system
. ; i B A B SE  SEAR A ) e e -
AR PG o , MDA |2 B2 %5 ek M g F5E JRA/
) . The oxidation metabolitesof . - [83-84]
Metabolites detection o . MDA, aldehyde, ketone, etc Colorimetry, GS, MS  Traditional, low-cost
lipid, protein, etc
= 1 (=) .
) . SR AE B KPR A5 ZESEARILAE - RIPPER
BB (B 7K A P . e Western H i ECEE | N,
. B TG TR A | 5 e fREEX
Protein (enzyme) o . %l . . [37,91-92]
. Oxidative damages Protease content, activity, . . High-sensitivity,
level detection . . o Western blotting, Kit . .
in protein level and variation informative
Ly G Rl AL IR {5 T I BT \mRNA . . e i A R
RT-PCR 7% RNA {7
Transcription level Oxidative stress signaling Transcription High-throughput, [58,63]
RT-PCR, RNA-seq
detection pathways factor, mRNA sensitive
Lo E S ALt R TR SIZON
LR KPR N o N JC-1 KR & BB X R R
) : SRS S TREN IR ) )
Mitochondrial High-content screening, Novel, [42,93]

level detection

Mitochondria is the main

place of redox reaction

Mitochondria membrane

potential, morphology

JC-1 Kit

highly-targeted
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