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D]J-1 alleviates oxidative stress injury by activating the Nrf2 pathway in rats with cerebral
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Abstract: Objective To investigate the antioxidant effect of DJ-1 (Park?) in rats with cerebral ischemia/reperfusion (IR) injury
and its potential mechanism. Methods A total of 108 SD rats were randomly divided into sham-operated group, middle
cerebral artery occlusion (MCAO) group, Scramble group, DJ-1 siRNA group, negative control (NC) group and DJ-1
overexpression group. Except for those in the sham group, all the rats were subjected to MCAO to establish models of cerebral
IR injury. In DJ-1 siRNA and DJ-1 overexpression group, a DJ-1 siRNA and an adeno-associated virus vector carrying DJ-1 gene
was injected into the lateral ventricle of the rats, respectively. In each group, neurological scores and brain water content were
determined after the operation, and pathological changes of the brain tissue and neuronal injury in the cortical infarction area
were assessed using HE and Nissl staining. Oxidative stress in the brain tissues was analyzed by detecting superoxide
dismutase (SOD) and malondialdehyde (MDA). The expression levels of DJ-1, Nrf2, Ho-1 and NQO1 in the brain tissue were
detected with Western blotting, and the expression and nucleation of Nrf2 was determined by immunofluorescence staining.
Results Compared with those in MCAO group, the neurological scores (P<0.001) and brain water content (P<0.001) were
significantly increased in DJ-1 siRNA group. Intracerebral injection of DJ-1 siRNA following MCAQO obviously aggravated
neuron injury in cerebral ischemia region, further reduced SOD activity and increased MDA content (P<0.001), and
significantly lowered the expression levels of Nrf2 and its downstream proteins HO-1 and NQO1 (P<0.001). Intracerebral
injection of the adenoviral vector for DJ-1 (P=0.003) overexpression significantly upregulated the levels of Nrf2 (P=0.006) and
its downstream proteins HO-1 (P=0.004) and NQO1 (P=0.014). Conclusion As an important neuroprotective factor, DJ-1
alleviates oxidative stress induced by cerebral IR injury in rats by activating the Nrf2 pathway.
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Fig.1 Effect of DJ-1 interference on neurological deficit scores and brain water content (1=6).
A: Neurological deficit scores. B: Brain water content. *P<0.05 vs Sham group; ‘P<0.05 vs

MCAOQO group.
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Fig.2 Histological assessment of the effect of DJ-1
interference using HE staining and Nissl staining
(Original magnification: x400). *P<0.001 vs Sham
group (n=6); ‘P<0.001 vs MCAO group (1n=6).
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Fig.4 Effects of DJ-1 overexpression on expression of Nrf2. A, B: Western blotting of DJ-1
and Nrf2. C, E: Relative expression level of DJ-1 protein. D, F: Relative expression level of
Nrf2 protein. *P<0.001 vs Sham group; ‘P<0.001 vs MCAO group; *'P<0.001 vs MCAO group.

AL EIEZY A E A 2 — BRI SRbUISR PR TR S AR (oG 1 AR
RE AL BT Z e AR SR M 2R TP W, DI- RSN 278 S HARDOKFHE ™ Bl
W Lo AR, DI- Ve L PR AR T T BRASR SARSCSCHR 19 ) o ik iy PR A5 24 hink
DIRE SMLHI A RE . (AT THBLRIENIDI-1 AlGe)E DI-1 AR E S, PRUHARF TSR BGX — B ] SRS



* 684 -

J South Med Uniy, 2021, 41(5): 679-686

http://www.j-smu.com

Nrf2 — —

LaminB | e . J—.

Sham

MCAO

NC

Over expression

5 DJ-1 3t Nrf2 N#

A

o )
RN

B o9, .
sos
22 0.7
é. e 0.6'; I
s 0.5+
— O
Q. 044
:Z fl_-o’ 0.3+
2021 #
ol . E
WP S
% Q\C %e@‘\ o
o

Fig.5 Effect of DJ-1 expression on Nrf2 transfer into the nucleus. A: Western blotting of Nrf2
in the nucleus. B: Relative expression level of Nrf2 in the nucleus. C: Immunocytochemistry
(Original magnification: x400). *P<0.001 vs Sham group (1=6); "P<0.001 vs MCAO group (1n=6).
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Fig.6 Effect of DJ-1 expression on expression of HO-1 and NQOI. A, B: Western
blotting of HO-1 and NQOL. C, E: Relative expression level of HO-1 protein; D, F:
Relative expression level of NQO1 protein. *P<0.001 vs Sham group; ‘P<0.001 vs
MCAO group; *"P<0.001 vs MCAO group (1=6).
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