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The role of Nrf2/ARE system in the
neurotoxicity induced by
environmental chemical, deltamethrin
(DM), manganese (Mn) and paraquat

(PQ).



1. Introduction oS s

Nrf2: Nuclear factor E 2(NF-E2) / g)

KINASES

p45-related factor 2

a member of the NF-E2 family of nuclear basic leucine

zipper transcriptional activators

Keapl: Kelch-like ECH-

associated protein 1

a cytoplasmic protein homologous to the Drosophila actin
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Possible protective mechanism of Nrf2/ARE pathway on cell from cytotoxicity




Transcription factor Nrf2 activation by deltamethrin in PC12 cells:
Involvement of ROS

Toxicology Letters,2007,171(1-2):87-98. Toxicol Ind Health ,2011, 27(7):579-590.
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exposure
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A schematic diagram to show that the pesticide deltamethrin increases free
radical production and promotes nuclear translocation of Nrf2 in rat brain.

Toxicol Ind Health ,2011, 27(7):579-590.



Cytoplasm

Nrf2 activation and HO-1 induction by tBHQ protect against deltamethrin mediated oxidative stress

Chemical Research in Toxicology,2007,20 (9):1242—-1251.
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Apoptosis and death

Archives of Toxicology, 2011, Journal of Applied
85:901-910 Toxicology,2011,31:690-697.
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Archives of Toxicology,2013, 86(11):1729-1740.



Conclusion

Nrf2 protects from neurotoxicity in cell

models and laboratory models.

he Nrf2/ARE pathway as a potential
therapeutic target in neurotoxicity resulted

from environmental chemical.



The role of non-coding RNA (ncRNA)

in the neurotoxicity induced by PQ.
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In vitro, PQ can increase the rate of apoptosis of cells
and change miRNA expression profiling, which maybe one
of the mechanism of neurotoxicity induced by PQ.

In vitro, MPTP can also change miRNA expression

profiling. It is different from but related to that of PQ.

Unpublished data



In vivo, PQ can change miRNA/IncRNA expression
profiling, which maybe one of the mechanism of
neurotoxicity induced by PQ.

In vivo, MPTP can also change miRNA/IncRNA
expression profiling. It is different from but related to that
of PQ.

There are some specific miRNAs/IncRNA related to the
transcription factor Nrf2, interaction of miRNA/IncRNA and

Nrf2 may involve in neurotoxicity induced by PQ or MPTP.
Unpublished data



The role of Histone acetylation in the

neurotoxicity induced by manganese.
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Pentagons on the balance beam
represent the protein level (dose) of HATs
and HDACs, while compasses

represent their activity. Enzymatic activity
within the green arc of the compass is
physiologically optimum.

(a) In neurons under normal conditions,
the dose and

activity of HATs and HDACs are poised in
a fine balance where they counteract
each other to ensure physiological
homeostasis.

(b) During neurodegeneration,

critical loss of HAT protein level ensue a
rebated HAT dose and activity. This
reclines the acetylation balance towards
excessive deacetylation of target
moieties
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