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WE: B8 BTN T B2 A7 2 (Nef 2) 75 i S - 1 R U 2 2R r A8 38 38 B X it ot P98 1
JIv 5 | 1 ) S S I S 22 T AR ML T A R SR IB BRI . F7i%k 30 JUBEPE Sprague Dawley K AL 3 1EH 41 |
T AL AR AL 2 AR U2 Nef 2 3l e I, A2 S Ko 1E W AUR B 25 AR T B
Jitd , [P A LR BRAT BRIP4 A, 2 R R 2 A R A ELGH 2 Nef 2 SR8l 2 2 R 2E K AT R v sl ik
T FEAR M A B ML PE AR 2 AR o SR TR S Nif 2 38504 23 IR Bl 22 R DK TE ST 0. 1 mL R T R X 2K
A 0.1 mL A BEER K. TS 3 d BORRUKZLIZL, R ] Western blot JEAG I IE 5241 T ARLL A= AR 4L A<
AEBEX M2 R BRI ZH 2R Fp 908 X 1 F 1A 22 -6 (TL-6) Al 403K (TFN) 8 1 9 20k A T AR AL A R RELI 28 A1
Nif 2 a7 4R BURZH S P Nif 2 S 0K, R I IE 3 4 (BT AR A P RREAZH (Nef 2 3Rl 4 L 28 s R 2R B
2L IL-6 \IFN /INKE SR AN TS A hs S0 B 18545 5 1 i 70 1 1 (Tha-1) R I I 40 MO I8 A bR 5 0 i i 47 E R 1
HH(CFAP) iRk, SR BT ARYL A PRI ALK E 7 R RUK LR b IFN L6 3 3 K5 R S 48
(P >0.05) A P RERHAZH R BURZHZUH TN IL-6 2 1 205 i T IE W 4 (BT AR A4S rp R LG 20 (P <
0.05) o A= HAHEHLMIZE R UK A Nef 2 38 LR i TR AR AL (P <0.05) , Nof 2 sl 4K BRUIMZH A h Nof 2 2R
AR TERFARL A PRI (P <0.05) o IEH 4 MBRFARH K Nef 2 33055 20 K U 2L b TN IL-6 \Iba-1 |
GFAP S RIB AT IO G2 T (P > 0. 05) , A= AP AR BN 2 5 25 13 3 70 2K U 2 2 TFIN L IL-6, Tha-1 |
GFAP S I RIB R ZE 7 ICGET2A18 (P >0.05) I 41 MR T AR L Nef 2 3l 41K BUIAL R TFN (16 \Tba-1 |
GFAP HF R IBMRT A AR MIZE 25 A R Z4H (P <0.05) o S5 R ML P90 3 ) 355 3 PP M M 48 28 8 R 2B JRAE I
N7, Nef 2 6 i 55 1 P08 0 K U 2L 2R rb 32k E, Nef 2 3o 50K RIS 5 0 Nl 2/ ARCES S 385 17 410 ) ot 428 M I 400 M 0 £
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Expression of nuclear factor erythroid 2-related factor in the brain of ischemia-reperfusion rats and
the effect of it's over expression on the activation of inflammatory factors and neuroglial cells
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Abstract: Objective To investigate the expression of nuclear factor erythroid 2-related factor( Nif 2) in the brain of
ischemia-reperfusion rats and the effect of Nrf 2 overexpression on the inflammatory factors and activation markers of neuroglial
cells. Methods Thirty male Sprague Dawley rats were randomly divided into normal group,sham operation group, stroke side
group , stroke contralateral group,Nif 2 activation group and blank solvent group,with five rats in each group. The rats in the
normal group did not give any intervention ;the rats in the sham operation group were treated with skin incision and suture; the
rats in the stroke side group, stroke contralateral group, Nif 2 activation group and blank solvent group were given middle
cerebral artery occlusion operation to prepare ischemic stroke model. After modelling, the rats in the Nif 2 activation group and
blank solvent group were treated with 0. 1 mL tertiary butylhydroquinone and 0. 1 mL normal saline by caudal vein injection

respectively. The brain tissue of rats was taken at 3 d after operation, and the expression of interleukin-6 (IL-6) and interferon
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(TFN) in brain tissue of rats were detected by Western blot in normal group, sham operation group, stroke side group and
stroke contralateral group ;the expression of Nrf 2 in brain tissue of rats was detected by Western blot in sham operation group,
stroke side group,Nif 2 activation group;the expression of IL-6,IFN, activation markers of lionized calcium binding adaptor
molecule 1 (Iba-1) of microglia and glial fibrillary acidic protein ( GFAP) of astrocytes in brain tissue of rats were detected by
Western blot in normal group, sham operation group, stroke side group, Nif 2 activation group and blank solvent group.
Results There was no significant difference in the expression of IL-6, IFN among the sham operation group, stroke
contralateral group and normal group( P >0.05) ;the expression of IL-6,IFN in brain tissue of rats in the stroke side group
were significantly higher than those in the normal group,sham operation group and stroke contralateral group( P <0.05). The
expression of Nrf 2 protein in brain tissue of rats in the stroke side group was significantly higher than that in the sham
operation group( P <0.05) ;the expression of Nif 2 protein in brain tissue of rats in the Nif 2 activation group was significantly
higher than that in the sham operation group and stroke side group (P < 0.05). There was no significant difference in the
expression of IL-6,IFN,Iba-1,GFAP protein among the normal group,sham operation group,Nrf 2 activation group(P >0.03) ;there
was no significant difference in the expression of IL-6,IFN, Iba-1, GFAP protein between the stroke side group and blank
solvent group( P >0.05) ;the expressions of IL-6,IFN,Iba-1,GFAP protein in brain tissue of rats in the normal group,sham
operation group,Nrf 2 activation group were significantly lower than those in the stroke side group,blank solvent group (P <
0.05). Conclusion Ischemia-reperfusion can induce inflammation reaction of the central nervous system. The expression of
Nif 2, a key factor regulating cellular inflammatory response,is elevated in ischemia-reperfusion rats. The overexpression Nrf 2

can activate the Nrf 2/ARE pathway through,so then inhibit the expression of activation markers of glial cells in brain tissue,

reduce inflammation level ,and improve the ischemia-reperfusion injury of brain tissue.
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factor-a., TNF-) | [ 4l fi /1 Z-6 (interleukin 18, IL-
6) .4l -1 B (interleukin 18,IL-1B) I KT 4L
K-y (interferon ~y, IFN-y) 250 e il 5 41 28 453 3 19
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Az 3R T E2 #H%H F 2 (nuclear factor

nuclear factor erythroid 2-related factor;ischemia-reperfusion ;inflammatory factors ; microglia; astrocytes

erythroid 2-related factor, Nrf 2) i#Z.0r 8 Nif 2/$14
AL TG4 (antioxidant response element, ARE) il
BEAE VRS A0 M S RE SO R R AR IR R R
T, Nif 2 F1 Kelch #8514 1 (Kelch-like ECH associat-
ed protein 1,Keapl ) #H B 25 & - 4E 40 M it b 32357,
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MR, 5 sMaf 2 (14558 7 —RE™S . Nif
2-sMaf IR 5N EHICHE ARE 254, 50E T ifE
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P05 5 R BRI 2 2 Nief 2 ) 3R 19 0 B HE X i 22
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1 #HR5H%
1.1 KWW A5 5% Sprague Dawley
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PERE 30 2,10 ~ 14 JA# (AT (250 £50) g, H
H R HOK BRI FRIRE (23 £2) °C AR 55%
BHI J 3030 12 b, A Sy e XU P o oy e 5 1
JE AT T IERE . ARETEE LR £ A e s R
= B sy fe 2 s e B A 1R 3R TR S
PRGBS BT & B A B M R B R A A kG
M T S R SR S sh Y SR A R
FE

1.2 758 GFAP $i{k Iba-1 HL{k (IFN $i
PR IL-6 HR I B %2 [E Abcam 24 7], Nif 2 Hii {416 B
R AR RA /RS TR A b
TG R A FRA ), A e Bt IR 5 3R Y M
Tk ik J5E v, YK ( sodium dodecyl sulfate polyacrylamide
gel electrophoresis, SDS-PAGE ) {3 Fll 5% #2 %5 & W B
[ Bio-Rad A+, B b TAEG A H 75 M K
SEH SR A BR A W) B A I B LR
I RAER T

1.3 Zh¥IHERERIEN  RABEVLEC T R D0K
30 HREUr N IEHH AT AR A A ZH A
AR ZH Nef 2 380 20 25 i R 2, TR S
Ho IEHHRBE TR — N EFE, EEIRE K,
BRTFARAKEL T 100 g - L™K G s T8 5 R
e, T K S0 B, SE AP O 2 D) 1, B ) B R
TR, 25 & E 3k (common carotid artery,
CCA) BEGTHBE. 2F PR ANZH A rh A B 2H |
Nef 2 SN2 23 A 20 R BROR KM v 30 ke
FE VR ) A Bl PR ik A R RS EY, HAK Dy T
100 g - L7 7K A G0 I i 1 56 IR K B, 4R S5 B
ST R E , S Ze 0 1 Bl 0 B B T4
Z&% CCA;JiF 5 CCA JFZE A 2 iR A4k, dh 2k i
O3 73 B CCA, B2 8 76 ) 35T N 3l ik (internal
carotid artery, ICA ) FIZEIZR 5N 5f ik ( extemaicalotidar-
tery  ECA) 412, 344 CCA T4 03l ECA 4354k
FEEELRLEIL,ICA Jp US| RAE S 2 1, I
FABIKIAE I3 ALK TCA Jeba], LLBHWT I s S8 )5 18
CCA T4 AR BT —Y) 1T 4 ALk, ek ik A ICA,
RN BNIK I A ALk , LAl AR E B 3 AL 2
19 mm, 55 ICA 43 SUAb LABT 1264 7% , 45 L CCA
P30 B UK T R A B 1 o, IR I iy B %€
IFI), 510 10, W 3 K R BRUBCAE LA, 90 min J5
W RER TU) MO M AMK 17 68 2k F AR
WL ZREAE BT, AR5 24 h R Longa pRifERY
5 YAPIPEVAE RO, 1 ~3 Jr iR, Nif
2 W R B AR S 22 R W K TS 0. 1 mLAR T XS
K W (tertiary butylhydroquinone , tBHQ) ; 25 [ 1% 5]
R BIER G & Rk 0. 1 mL A 3ERIK

1.4 Western blot 3% # Il % 48 X B fi 44 4 th
Nrf 2 IFN,IL-6 iR R[5 £F 4 B2 1% & H ( glial fibril-
lary acidic protein, GFAP) .\ B {548 6ES F1
(lionized calcium binding adaptor molecule 1,Iba-1)
BEARZE #BE3d,SFHARRAT00g- LK
A G NG s 0 SR , ST BT Sk BRI 2 29, A # AR /K
PSR T 1032 , 24 HHARRBELANZH DK BB PAY IR 7 L 98 55 st
I B B SR A6 204, TE 2 RCT R4 N 2 3
BN2H A5 R 2H O BB TR B A, 24 et BELX 0] 26
R ERIBURE BELXH DU AR [ AR A (I 2121, 4 4 28 T
—80 CUKFETR-AF 78 o WU 22, UK EFR T
JEIA EP & SRIE AR (1 10) , FEBFE{X
IS, BT UK B 30 min, FEORBUE K
EP 45 & TGRS LG HL, T4 CF 12000 ¢+ min ™
B0 15 min, BCE 53T 0. 65 mL B0
=80 CLRFFo SR MRk RRIEASIN R BRI 2 S AR
MR s AT+ e LA TR 4 3R PR A4 T g B s PRLTK
80 VHL & FHL Yk 30 min, 55He i R 2120 V, 4kLi
Uk 60 min, SCPATHLIE ST Tris 22 Wik PR 2 ming
50 g - L7 BEARZE W3 PAT, IR PR IR 2 h Tris 28 0P
BRI 3 K, BHIR 8 ming T A—HT, EIRFEIK 1 h,4 C
TR 5 Tris Z2 BGENE 3 Uk, BEIK8 ming I H —
Pt 2 h;Tris Z2MRUEARE 3 U, BEIK 8 min, K Y
s E KOG A RIS B IR WRAE 1 1 LB
A1, B R m O EBEG . ] Lane B85 #r
RGN Western EJ3 557 WP ) H &R H 48 KL B
HH (B-actin) FEATWOEE 3 Mo 8 E 3R T7 250
SRS TE 5 2H AR T AR AR A LA 2 2 A A R
XA ZH K Ui 4 2 v 48 A PR - TL-6 0 TFN 2R 1
KRR T AL A R TR ZH A Nt 2 35030 ) 20
REUIRZHZ b Nef 2 25 80k, Rl IE 20 R TR
20 AP AERELANZE Nef 2 iR 2 2 i R 2H w2
ZURAE I IL-6 \IFN filba-1 .GFAP Z KA
1.5 Zgit=4b38 ] SPSS 20. 0 B/4F AT &
SO, B GRS + AR 2E (2 2 5) R, 24 ]
VPR ORI R Ty 225307, 4L IR1 WG 5 L3 s 2
FEI R AR/ B B P 22 s, 7 2R SE IR ] Tam-
hane 3% ,P <0.05 h2ZERAH IR L,

2 #R

2.1 EFEAHABFARA.ZHIEREMAFZE F1ERE
IMAKRMAL S IFNIL-6 EARILILE 45
SROLE T AR 1, RTF-ARAL AR rp s BEG U 2 0 DE
WO BRI L IFN L6 B Rk LR E S
TeGit2EE (P >0.05) 5 26 o RE A 2H K B 2
U IFN (IL-6 3K Rk m T IE 41 (BT AR MA
HRE R IIZH , 25 58 G it 4 L (P <0.05) .
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A TES B AR AR ; C AR R 3 D - 2= v AE XM 2

B 1 IEFEA.BFARE. I 4E BB M 4H 12 opAE B X Ul 2
KERMAL G IFN K IL-6 /EHFRiL ( Western blot)

Fig.1 Expression of IFN and IL-6 protein in the brain tis-
sues of rats in the normal group, sham operation group,
stroke obstruction side group and stroke obstruction contra-
lateral group ( Western blot)

®1 ERABRFARE.,ZE P8 M H 0 ZE A48 A T A
KEMALAH IFN } IL-6 EERIELLE

Tab.1 Comparison of the expression of IFN and IL-6 pro-
tein in the brain tissues of rats in the normal group,sham

operation group, stroke obstruction side group and stroke

obstruction contralateral group (x%5)
215 n IL-6 &M IFN &

EH A 5 0.50 £0.20 0.36 0. 14
BFARH 5 0.70 +0. 18 0.33 +0.12
AEAER L] 5 0.46 0. 18 0.26 £0.07

Ze A BE A 20 5 1.29 £0.04% 0.53 +0.12°

TE S IE R AL BT AR YRS AR UL LA P <0.05 .,
2.2 BFARE. ZFHEHEMAF Nrf 2 FIIFIEHKX
RINALRF Nrf 2 ERRIELLER FZRIWE 2, &
TR 25 A A BE AN 2 F Nof 2 3 8h 750 20Kk Uik 2 21
HONef 2 BB A4 0.35 £0.04.,0. 55 +
0.04.0. 68 +0. 03 ; 2= H A BH AN 21 K FRUAk 20 24 rp Nief
QEARBRTERFARLA, ZERASIT¥E L (P<
0.05) ;Nrf 2 Jafi I 2H K BN ZLrh Nef 2 R 3658
fm TBRFARL AN, 22 54 5 it & >
(P<0.05),

Braclin — — —

A BT AR B A AR ; C: Nef 2 3714

B2 BFARAZFHEBEMAF Nref 2 #3078 K R KA
#0h Nrf 2 /HKRiE (Western blot)

Fig.2 Expression of Nrf 2 protein in the brain tissue of
rats in the sham operation group, stroke obstruction side
group and Nrf 2 activation group ( Western blot)

2.3 EFABFARAFEREEMANAL 2 #H3h
FAMETRRFAKXRMALR F IFN\IL-6\Iba-1\
GFAP BEERIXILE 4 RILE 3 & 4 Fik 2,
WAL BT AR LU Nef 2 s 4k ﬁﬂuéﬂf/\
IFN \IL-6 Iba-1 \GFAP % [ £ ik [ 8 2% S ¥ T 45 3

R (P>0.05) ; A BHM A 5 28 [ R 4R
SR A1 4L IFN (IL-6 | Iba-1 \GFAP £ [ Rk b 22
SIGI (P >0.05); IEW A T ARAM
Nef 2 3840 K UK 4L 21 IFN (IL-6 ,Iba-1 GFAP
FEAFRRMC TP AEREMAL 25 AR, 2565

BN (P<0.05),
A B c D

E
IFN.‘d‘—'-
e - - o

P —— — —

AIEF AL B AR TARYL; C AR MINAL s D Nef 2 BRI 4 B 5 5
R,

B3 EEABRFAREAFEHEEMA N2 F3hFHAF
ZABRFAXRRMALR D IFN & IL-6 EHRIE ( Western
blot)

Fig.3 Expression of IFN and IL-6 protein in the brain tis-
sue of rats in the normal group, sham operation group,
stroke side group,Nrf 2 activation group and blank solvent

group ( Western blot)
A B G

GFAD — —-- —
Iha-1 M — - - -

D E

Braclin: S —

AL TER A B ARTFARAL; Co AN ZE ;D Nef 2 34 B 5 1
RS

E4 EEHABRFAAFEHEBRMA NS 2 FHIHFAR
TERATAXRKAL S GFAP ¥ Iba-1 & H FK ik ( West-
ern blot)

Fig.4 Expression of GFAP and Iba-1 protein in the brain
tissue of rats in the normal group,sham operation group,
stroke side group,Nrf 2 activation group and blank solvent
group ( Western blot)

®2 ERARBRFARAZFPEBEMEA N2 HHF AN
ZTAEBTEKRMEALR R IL-6 IFN GFAP 71 Iba-1 EH R
oYz Ry

Tab.2 Comparison of the expression of IL-6 ,IFN, GFAP,
Iba-1 protein in the brain tissuesof rats in the normal

group,sham operation group, stroke side group, Nrf 2 acti-

vation group and blank solvent group (x%s)
A n 1L-6 IFN GFAP Iha-1
i 5 0.39£0.12  0.30£0.49  0.29+0.08 0.600.14
BFAR4 5 0.35+0.15  0.39£0.62  0.50£0.16  0.62£0.19
ROREAMA 5 0.79+0.23°  0.66+0.95% 1.12+0.34* 1.16+0.16"
Nif 2 #EFI4L 5 0.41£0.93  0.34:0.16  0.310.15  0.58 £0.10
25 HI AL 500.79+0.19°  0.64£0.13*  0.95+0.23* 0.99 £0.04*

S IER 4L ARTFARYUR Nof 2 3sh 74 e P < 0. 05,
3 iFig
i L 5805 B 28 IR 16 38 N R R &R
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Z—o IL-6 FI IFN-y 2 HATFCRME R RAE K £, o
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BN EA TR . BAT, 55T Nef 2 %6 76 7
ot P R AR TR M (1) SCHR ARG D . ARSI SR
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2 BN FIAL BRI S B, Nof 2 8030 70 26 K Bal ki 26 21
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T Nrf 2 XA 5 ST BN 8 IR 45 A B X6 70N s I 4
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