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B8 Bk E BT 4Z E FNF-E248 5% A F 3R & Bkl
B HEPRIA /N R B N ERE AN R B SRS A R

ZF O FER Ot e’ AFE xIRET KA
CHTEEE RIS A0 SRS P35 050017; AL TP S BERTELRY, 415 E 050017; b BE FhA 2 11
O, 15KPE 050017 415 FE 85 B PURL, 115K EE 0500005 4 5 0 B PR, 115K EE 050011)

e % S8 B AR 2 R ik 12 4H4% B FNF-E248 X B T (nuclear factor eryth-
roid 2-related factor 2, Nrf2) & i& i #2344 4% kA% ) % (streptozotocin, STZ) ¥ 5 4948 fk s s R B DR &
P AR G PR P AE R . R RS IE S STZAE R AB Sk ) BAREL, B mARLE F3 R I 46, R hikik
ik 7E A pcDNA3/MNr2f 42, 48 & BT A, A2 3049 B 3k A —B%(malondialdehyde, MDA) 4 &,
4 ¢ 3% 43 4 (fibronectin, FN)VAANI2. y-2 2 BE-F bR BL A A% B4 (y-glutamylcysteine synthethase,
V-GCS)E B 3Ry KA, Faosk R R, BHMOEH T AN R A kst 0 RE 3R, sk
77 T AR SR ) BB BRMDARE, M2 FNAE Bl skl Gk, 38 AnNrf2 2 ) sk am JAZ 4

R IR A B y-GCSHy KA kA . B RAE, L B AR WK IES N2 R A UKL 69 77 i T VAR AR AE fr %

NSRBI BA R ARG, R Y fm iR s B (extracellular matrix, ECM)iG AR, HAUH| 3R o & 18 138

ENrf2-ARE/Z i@ 34w L4,
> |

B )X 995 ' 995 (diabetic nephropathy, DN)2: #H JK I
W LR AR L A I RORE, AR RE IR B BRI
B A . DN BEARR AR A2 B /N BRI R JE B
9 JERN 2R Rk, 1 S0 DU 2 B Ay 0N SR A A AT [R]
PYifl. b, g Ah I FT(BCM)id B2 BASR & HL 3t
[F) P B 2E PR . BFCER B, K Y I (oxidative
stress)fEDN A s HH L 5 B4 H, mrfiiR S R = i
% 1135 P % (reactive oxygen species, ROS)AN{H J T
T LT B SR 58 R T A T RORE K AR R
JEA RINAE ‘T A% Fi0 2%, WIPKCH K 2 JCIREI i |
S8k OB % S AGESTE B, 38 W] T NF-xB L 1 36
Bt 23— B 98 M DAL 1 110 S5 DR e s, 32 W PR kI 9
FEARRE AR WL RIHLAIN o DL S5 10 400 () A7
FEAT B /N ER ZR I T e B IR M5 G s it k2>,
F DN AR JED

FUARTENAS SR N TR T — &R 2415
NN R SR, 5k 55 TG AU, ML B 5 e
S H—RART B, LSRR 40 i P 52 4 0
X s 2 B IX BE PR P SR PR3 5 X R T
A4 [ W 76/ (antioxidant responsive element, ARE)
RIS AR I A B, Nrf2 & ARERSOE
Al ¥, Nrf2-AREIH 2% 7 184 oA 1F R L) ek FE 2L 11

PR IR S5 B PR3 B 5 S AR NG Nrf2; y-GCS

P PEDTSRAL NY BOE B

RS S FORE 92— R A P i D e e
BT, 27 R AL FORLEE T AR B 22
TR, AR A RN R AR A, RO AR B
R, WS RN B AL, A TokLAE
5 IR 5 A Tt 3 AN BRI Ay
ARSI N BOR . VF 2 223 R I AE AT E
Jol Ty 1 512 it e DAY A G, (ELRE I 5 92 P JOE )
BSEE SR

AT FUREST IR R /N BB, LU bk b
TS D5 AN 248508 JTORL S G N/ SRR A, ZEASE 2
AT ASE JE AR bR, LT R o0 25 /N Bk, s
JIEAE /N BB AINERALZA I B Qe LR B /N ER SR
(AL CALVINEPS AN (VAR MA@ IR

1 AR5
1.1 KF 5244
B8 JJR %7 B 25 (streptozotocin, STZ): Sigma/A f@l; %

ks H 3 2011-01-04 252 HM: 2011-03-01

LA FARRE DL G 258 I 2T A F U2 45 (No.C2011206171)
FUHIE2 E AR B3 42 (N0.C2010000477) % W7 H

*EHAEF . Tel: 0311-86265734, E-mail: 13230472127@]163.com



AU BN TNE-EQAIA T 4 TR s/ B RS B 3 0 93T 5 753

PN 2 78 FEPUAA: Abcam A 75 4T Fly-GCS %
sLBEBUA. RPUBRFNZ s BEhUA. %Pt i Histon-
H1% ¢ % Hi4A: Santa Cruz/s 75 #5851 X 2K &
H O G F IR Y AR TR B A
MDA E & w A TR IR A W] RT-
PCRIA & Promega/A wl; fofss 44k & dbntrh
I tvinasty/E =N FY/NEIRS WA YT W e Wil tiN
M 28 w5 R 1 5 ¥ 7): Mirus BioZ 7] . pcDNA3/
mNrf2( 2 7): Dr. Ken Itoh (Hirosaki Univeisity, Ja-
pan) 4 pcDNA3: A= % f7. PCR5|¥J: Promega
NEIR
1.2 kil &

73 93 % AL pcDNA3 7S Jii fi Flpe DNA3/mNrf2 i
Bt Fa FETORE ARG D R O S TR, X pL
i1 2 (DN A7 Nanodrop1000_E il 5 DNA K [ F1 4
J%, DANuelease free waterffl 2= 4 XF B, 2 £ U i
Diso/DasofE1.80~2.00Z [, #1L 4y & 1 JFTRE, —20 °CK
FatrAfr&H
1.3 shiiREI R 54H

MR EE 420~25 ¥ HEPECD- 1/ BB b 2t
YA LI NI ER A W], SRR T 0126327).
Hg /N BUBEAIL 23 2 DU 2H: 55006 BUAH (CAL ); B IR 4.
(DM#L); B &I +pcDNA3SS Ji ki v 5 41 (DM+V4L);
i JK 95 +pc DNA3/mNrf2 JJURE 73 5 2 (DMAN4L) . Hi
PRI S AR AL /N %130 mg/kg i i i S STZ (% T
0.1 mol/LHJ#EIRZZ rfif T, pH4.5), 72 hji R A H L
5 B, B PRI PRBE . LARE =16.7 mol/L pRAH
(HH)~(+HH)TE I DMAEL D bR & o CALE 4%
PRFMIE IR 2P . DM+VE 5 DM+NZ /N B
BLJS SE3RTIFUR, 43 4 7 R i ik Py S pcDNA3
JIORL B pecDNA3/mNrf2 ki (1 mg/kg, %12 mLyA: 4
WA, SEJE B EE 2Tk SEE AT Sh A B Bt
B YOK, AV B 28 S A A 2454)
1.4 FRAUE

UL S STZ MR 2% R 5 4 4 5 25 X6
SN, PR S 23 A B 224 hKs DI JIE,
BUKE b A, JEAUR T Ik f5 AR e, B B
J i E T4%% B W (0.01 mol/L PBSHC N Tt
B S S G e ARSI, AR B B o e i ik 100
75 50 36 H AEEAN G k4, e fE50 H i M _E 4 i,
HBE T ML, 96% 4 B /NER, GIE W43 B 1k B /N EK
WO, B N R SR IR R R,
H-T-Western bloth Jill; 43 1B /N Bk 2] S ] s MDA
WL, T N ERA SRR RNA, T k-2
X M % ;X . (reverse transcription polymerse chain
reaction, RT-PCR). UL A1 ZkRA-80 °CLRAF % H -

1.5 [REEB%EN

75 1T FIMMULIPE10004: H ) % % & 6 50 Bt
SR BR 11 R
1.6 MDA;KE gy4am)

10% 15 41212 950 uL, WA & v o415, R
FHBRAR L EE 2 2 v I 2 MDA ) 25 00, 2 o i 2
WL T 1 . MDA Linmol/mgp 7R o
1.7 Bk Ee

PIR R4 um, & B AN OK, J79 RSPk, —
PUA F Pt FNZ 50 B P11 1007 BE) S bt il
Nrf2(1:50% ) % Ml Piy-GCS(1:50F4 B) £ v % it
7, N A FE AL LT RIgG, DIPBSARE —
PUrEBIPEST I, DABR 4, YeBi MEL FH (S 5

B /N BREN G 58 24k G (0 e = 0Py R4 B
TUELe BV, BETK DI 82254 KN A I 1
ANER, KR TR T A bR v, B AN BN BR g
YA PR E, A BUR R AR D) B (1138
I3 H

04 W /NER N o (4, 145340,

140 B /K P 52 I 3R A € BRI 11 Ry 220K
FHE, DT E NS R25%, 153 AL

24 B /NER Y 5T Btk A PR/ R BR € /D
T NER BT R 50%, 1145 R 2;

350 /NN BT BB, N TR NER R
FI75% , 1143 A 3;

44 B /NER SRR, /N T B N ER TR
175%, 1143 M4,

1.8 Western blot% 4

Ir S AL/ BRI R N ERZL R, N ANRIPA 2414 2%
MB(SDS, Triton X-100, 5- 248 AHER Y, 100 mg/LoK
LR IE 4045, VKL h, 4 °C 14 000 r/min 5.0y, HY
IE AR R, TR R R LR A YA R
T2 71 G Ul B 4 R /N Bk B 1, DAHiston-H1ES
Wiz AAE. ZohEkdiraaes. B
EAH AR ON100 pg, 28 E EFEEN60 pe, 8%
T e B R A ——— 2R TR T e g s WL Uk S R RS
2 PVDFIRE; 5% IE @5k £ AIPVDFES h, IIAH 5%
JI5E i 4 s R ) S BT BRONEf2(1:500) . y-GCS(1:200)
% o B bR K br fiE ) ZB-actin(1:1 000). Histon
HI1(1:1 000), 4 °CRER . EEVER S B A0 )
BEFRIC IR SEDTRPUA(1:5 000F7 ), 37 °CHEH2 h; ¥k
JE 5 IMECLAR 71, 4R 5 K PVDF I i A X0 F 155 43,
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v, W%, €. Hlmage JAFX WesternZk iy i0f
175 b, EEHURAr e % B (10D), H I 4%
5 [T TODAE i LA N 22 4% i INTODAELAE by fie ¢ 45 ik
EN I
1.9 RT-PCR#&M

TrizoliA I H2 B/ BUE /N ERERNA . 781 7 5%
filF(MLV)fE4L T & BicDNA, KW 444 42 °C, 45 min
—95 °C, 5 min—4 °C 2 h, —20°C{§-f%. LLcDNA Jjfi
MR FETagDNA SR & B f# A6 T 247 PCRY 1 o Nrf25]
Y)(5°-3") | Ji¥: CAC ATT CCC AAA CAA GAT GC;
Ty TCT TTT TCC AGC GAG GAG AT, ¥ #8 Ji Bt
K JiE 49374 bp; y-GCSH|#)(5°-3") L if: TTA CCG A
GG CTA CGT GTC AG; Fif: CAA AAA GGG TGA
GTG GGT CT, ¥4 Jv Bt K Ji£ 4296 bp; 18S rRNAY|
M)(5-3°) 3iF: ACA CGG ACA GGA TTG ACA GA;
N GGA CAT CTA AGG GCA TCA CA, ¥ 18 F B
KR 4238 bp.

a4 A FiARPE, 95 °C, 5 min; HEAAEIR,
94 °C, 1 min—3iE k55 °C, 1 min—>72 °C, 1 min, 324
MEIR G, 72 °CE AR IE M8 min. FFPCR™ M) £F2% 55
JIEH B Jhe Th EAT FRLIK, AR S B T IR BB i R 4
(UVPA ], L ENIATIOG 4, LL18S rRNATEA
WZ IR IE, FH R 6 5188 rRNAW
B B LAEAR R B SR R AR R R I8 & 5o
1.10 SFitFabE

K HISPSS13.048 T4 A% B BEA T PR IN 25 5 2%
I3 M, B ¥ LA Bt 22 (x +s) 7, P<0.0547 Zivt

YN
Fim o

2 R
2.1 PNRB DR RMERNE

Western blot 2 RT-PCR B /)N BRNrf2 2 i (1)
412 B, DMANZIN27E 8 11 X mRNAZK P34 326 17
T-DM41 FIDM+V 4L, i DMAIDM+V4INr2 % ik 5
CAT R EMEZE . gl JL Ul W FH 9 7 R R 4
AR BLZ /S BB KCENT 226 1A JFORL#E e N B /N ER
(KI1A. KE1B).
2.2 B/INBKERMDAR ENELE R

MDA & 4l iy Jig i | A E =2 —, &
() 7= A I BE N IR (R 4653405 DA I, MDA 7= A2 30
(12 D REFEARR MG T AL I RS . sEat g 3R
Y, 5CZAH L, DMAIDM+V4LE /NER ) 3 MDA
5 B I 4 =, DMANZHMDA K 5 B 54K T DMZH
DMV, i B WY s 4 5 DR 4 R 8 /8 R Ak
FENT23 1A TR Yo N /N askon] DLy ' /N BRI G

4/ B /N BRN 248 328 SR S I Western blot X RT-PCR 5 72: 1
ATRLIN, JFHEAT e B B B DU BER R v 25 (e ) Hm . A
Western blotiZ A JIINrf2 8 9 46145 B: RT-PCRIEKL N2 mRNA
[k, S ALLLER, *P<0.05; SHE IR 4L LLEL, "P<0.05.

The relative levels of Nrf2 proteins to B-actin and mRNA transcripts
to 18S rRNA in the glomerli of individual mice were characterized by
Western blot assays and RT-PCR, and quantitatively analyzed by den-
sitometry scanning. Data shown are x+s of each group (n=6 per group)
from five independent experiments. A: Western blot analysis of Nrf2
protein expression at 4 weeks post treatment; B: RT-PCR analysis at 4
weeks post treatment; *P<0.05 vs C group; "P<0.05 vs DM group.

Bl ZENRE/NKNr2BRIE
Fig.1 Expression of Nrf2 in glomeruli of different groups

fi X O BE 22 95 K I 4 41/ BV /N BRMDA S H. 5 0] IR G 4,
*P<0.05; LB IR PIALELES, *P<0.05,
The concentrations of glomerular MDA in individual mice determined
by ethiobarbituric acid (TBA) method, *P<0.05 vs C group; “P<0.05 vs
DM group.

2 EZHPNRB/NIKMDAR E 51
Fig.2 MDA concentration in glomeruli of different groups

JRd A AL, B R A AR R A B e (BE2).
2.3 24 hWIREEHEZMN

L CLAH L, DMAIDM+V4124 R 1715 [ 4 5
BH 2T 5, DMA+NZGE I Bz tHSTZ i S R &



KRR A PR INF-E2 0 5% PR30 ORI A b /N Bl B /D BREEAE S B 0 18 SE B0 T 5 755

FEHI(E3).

2.4 FNEES /MK BIRIZER ESHN
CZFNT B /MR AN . BN FL ., B/

BREERERT NE BRI /DI RIA; fEDM4], FNTE

T LG [ 2 8 W S 48 i, DMANZL A B 5 18 i

() 21552 3] 5 E 40 H . DM FIDM+V4IFNE IS

EIX A ELEL, *P<0.05; 50l RT A LEAL, “P<0.05.
*P<0.05 vs C group; “P<0.05 vs DM group.
B3 HENR24NFREEBEEN
Fig.3 Albumin/24 h of different groups

F AL BUE /N ERFNI 28 R ] S S AR I TR T 2 5 A A
X} HEAL(CAL); B: Bl SR AL (DMAL); C: B IR Ji+peDNA3ZS i Hi i )
H(DM+VEH); D: $li JR I+pcDNA3/mNrf2 iR s 5 44(DM+N4H); E:
BN EREN A 2 20 A G (02 g 1T 23 o B 18 DLI B BR v 22 (v £5)
FoRo RIRALLLEL, *P<0.05; SHERIALLLEL, "P<0.05; TACK 4L
%400,

The levels of FN expression in the glomeruli of different groups were
analyzed by immunohistochemistry assay. Data shown are representative
images of each group (n=6 per group) from three separate experiments
(magnification x400). A: C group; B: DM group; C: DM+V group; D
DM+N group; E: semi-quantitative analysis of FN expression. Data are
expressed as X+s of each group. *P<0.05 vs control mice; “P<0.05 vs
diabetic mice.

4 GRALRNFIENFNESE S/ NEKEYRIEAET
Fig.4 Immunohistochemical analysis of the expression of
FN in the glomeruli

Ar A1/ AN 82 AR 'S /N BRI AZ 10 22 52K AT Il Western: blot
JPEBEAT RO, JEHEAT g AT BB USSR b 22 ()
e SR LA, *P<0.05; BRI LA, "P<0.05; B: Sl
R 2% 2/ U N BRNrf2 R 5 . B1: % JREH(CA); B2: BRI 4
(DM41); B3: B JRH+pcDNA3/mNrf2 JFUR vE H 4L (DM+N4L) o

A: the relative levels of Nrf2 proteins to Histon-H1 characterized by
Western blot assays and semi-quantitatively analyzed by densitometry
scanning. Data shown are x+s of each group (n=6 per group) from five
independent experiments; *P<0.05 vs C group; “P<0.05 vs DM group;
B: immunohistochemistry assay of Nrf2 expression in the glomeruli of
different groups. B1: C group; B2: DM group; B3: DM+N group.

5 Nri2EZBAEZEE/NKERZRIE
Fig.5 Expression of Nrf2 in glomerular nuclear of different
groups

HH W 22 e (1514
2.5 Nr2 & B 7 B4 'S/ R i R R IE
Western blot4fi J 2 75, DM4L 5 /N BRNrf2 4% i
[ 2634 W] 55 5 T-C41; DM+NZ B /N BRNrf2 4% 25 1
1A 0 B 5 T DM4; DM FIDM+VA ' /N BRNrf2
W RIS TE W I8 22 (KIS A); Ho e 4l A 4 S Hr
Western blot4f 5, Nrf2 4z [ 1) BH 1 32 8 € A7 15 /)
BRI A7 20 H 1 B S A A, AR Uik . 7ECHL
INER A M B 2% % A% 3R] DL/ i A R IR (] 5B-1),
LjCZAH L, DMAINT2 85 [ 332 75 41 o 28 A0 40 e i
W] G 38 i (&1 5B-2), TITDM+NZH B /N ERNrf2 85 7 £ 410
it 2 R0 A0 B A% 22 0K B DM T (2 4 51 (1 5B-3) . DM
A1FIDM+V LB /NERNT£2 85 [ 2 TA 7E 41 i A% R 4 fil
F T 2 (B A R o)
2.6 y-GCS 7E & A B /NFRkHIRIE
Western blot%5 i 7k, DM4L ' /NEK ] Hy-GCS



756

ST

B ARIE W B ST C4l; DM+N4L /N ERy-GCSH
FIiE W] B T DMAL(K6A); y-GCS % 4 Ak 45 R 57
FFWestern blot4f R, y-GCS & 1 1Y BH R 18 & A7 T
B /N BR T A 40 M 1 M, RAE S R, AECHL
ANERH R P ] D 2D B A R A (& 6B-1), S5 C4L
AH H, DMZy-GCSH 1 3 145 W {2 38 5 (&l 6B-2), 1M

21N U /N BRy-GCS R 1A SR A il Western blot L RT-PCRJ 2 1
ATRI, FRHEAT 08 o M e B3 A bl 22 (v 9) RO A
Western blotiZ: £ lly-GCS £ [ 11 K 1E; B: H 93 41 A A 5 211 /18 B
B NERy-GCSIN 5. Bl: SR 41(C4L); B2: Wi Jk % 41 (DM4L); B3:
Bl JR Ji+pcDNA3/mNrf2 i Fr i 4 41(DM+N41); C: RT-PCRYZ: £ i
y-GCS mRNA K E. 55 4L LLEE, *P<0.05; 585 IR 4 L 4%,
“P<0.05,

The relative levels of y-GCS proteins to B-actin (A) and mRNA tran-
scripts to 18S rRNA (C) in the glomerli of individual mice were char-
acterized by Western blot assays and RT-PCR and semi-quantitatively
analyzed by densitometry scanning. Data shown are x+s of each group
(n=6 per group) from five independent experiments. *P<0.05 vs C
group; “P<0.05 vs DM group; B: immunohistochemistry assay of y-GCS
expression in the glomeruli of different groups. B1: C group; B2: DM
group; B3: DM+N group.

B 6 y-GCSEZHEB /KRR

Fig.6 Expression of y-GCS in glomeruli of different groups

DM-+N4] ' /N BRy-GCS i [ K I8 DM 4 W] f 1 5ig
(K16B-3). DM FIDM+VZH 1 /NERNrf2 25 (1 85T
W 22 e (B R B

y-GCS mRNATE &4 B /MR ik 5 AR F &
kAR IEA —F (K 6C); DMYL FIDM+V4]y-GCS%#
IEAE R I RImRNAZK I B2 5

3 itig

T A 5 PRI AR 1 2L A D B AN 2 AR B i, H
T PS5 3 R R DA Ay, RN ] P 4 R AR PR I A
H10%) FES BN AR, TG 1E /DN BRI s )
SO, AR I T I e NS, B0
B A B B HUTOR LA I A B B b e S A
SR AR B, FRATTSE 0 = T AT ST g AR, R
FH AR YR A, R i P S TR B8 3 A/ 5 5% A
SOCS- 1 B I B K (] R s 2 1 38 H (1) 4k
RITE /N U IE R0, BT TR T B J 24K, 1 LLE
SAS T AT BE U4 R B, b 5 v T A
Nrf27E B /D ER AR R KPR R

AR, TR 22 I WE 0T B, Ak N O
PRIPG A8 I R 1) F B R L 22— B PR
AT 2 2 AN B, 350 A2 0 M e 4, ST
T, AR LT AT S TR B 1) S0, (200 PR s
TR AR o A (MDA P HLAASE AL N
S R bR . HUR I 2 (03 PR A RE X AR i
T 2 AR, 51 R MR U S8 A AE H, I Rtk
B BTG 5t ik 4840 W tnMIDA, BRI MDA fF) 5 &
e AR I TR B 0 R R B, A ) 2 e e 4 28
PR RE S IR E50 . ARSI DMANALF /N ERZ
ZU5] MDA & 1] B A% TDM4L & DM+V4L, 3t 1]
N2 JFURE i G4 e % B S0 Dk 5 B B3 /)N BB /N ER T 48
AN, SR AL AR AL N R

0 W AP RS TAE B /N BRI B TR B R ' 1)
FHIEZ —, TR S I 1305 i 5 A 1) 11
ELUE 52, ROST] DL 1ok 3 I & %% 5K 2 1-TGF-B1-
SmadfF 51015 3 R M4 I /3 wh i = TGF-B1, {2
HEECMAIPIA, W/ DECM AR, 1F g 41 i 4035 it
(RIS 2, A S AFNAE B /INER 1) 2 32 7K 7 Sk i
A AN S T UURUK P o PN s 414k Y o i 45
SERN24 hpR R e IR I Nef2 JFORL i 44 ] DLV
DB R /IS B ANERECMIF TR, 88 R A B A 4
W, RAE T L RE -



AU WK S AZ R T NF-E2AH 5C K] 1 35K FORL IR A PR /)N

Bl /N BRSSO IR SR T AT 757

N T BT TN 2 SR G O P95 /) B
B I B 52 A8 A S S A PRI AL A, BRATTAS I T Nef2 A
KR PTEA R (y-GCSTE B /NER G Rk . 8
N, Nrf2-AREA5 5 18 6 & X FE 0 (19 76 1E
UL, Nef2oE A T4 i sih, 5 40 s h 4 8 A
Keapl 24 Hill iz 2 M A MA@ A2 TOd B 492
2 kY5 T ROSAS 5 Yiti 5, Nrf2 M\Keap1 H i 25, 2%
JE AL NN MR, S5 REIE R T I ARES P A4S, A
B FIFPUAAL R (IS s dn b s tb N B
RE UL, BT LA, N2k A\ 41 i A% ENrf2-AREA5 5
T8 O I R A B S s MR ) G BE P 3R . Nrf2-ARE
1 i 2 Jir DA B RO HOBORE S Re % 8 B i 2
P4 SR Rk . B H AT 1k, CUIFSEZNrf2-
AREAS 5 B¢ 2 15 19 ] Gt 5 P 5 1 £ 47 256 DR ik
200/ y-GCS e 2 e sl T R L R 2 —
y-GCSJE 14 A ik Ji 88 45 I H (G SH) A B 11 R T4,
B Iny-GCS I = RGP, 7T LAE HEGSHIT A i, 3
SR LGN M BTN I e Ty BRATTII IS R
B, O PR IPEIRAS T 0T CABIS AL A P 95 P B A0 B 3
B FAINCR27E B /N ER 4 A A% 1 20 3 vy 38 Jn S Ui bt
AL Hy-GCSII R IA, 45 B 5 Tiang 258 K 1F 57
SEILHIF . T AENTE2 ORI 5 41, £ B N2 7 B
INERAN Rz R () — 238, y-GCSAEmRNAFI 85
1K 1R 2 T AR 500 PR 9 4L S =5 338 o, 3885 17 /S
BRPUEALRE 7, Y T B /N ER AL B 43

BATHITI I L R W, R e S R R &
JRE B Bk T B T DLKENTF2 3 328 R A G /I BRUEF
BRo W67 VE W] LA PR /D U /N ER IR R T 4
351405 B A A0 AR, JEAL RO e o i
TENr2-AREAS 51l i 3 2h i 8 4k d 1 y-GCS I e 5%
FUFIA TSI o 1 5 Ay 1 PR 2t B RV 9 B B
P T SRS o (R AE S R AT A 2%
B, A5 H I TR) P PR 7 S IA /N B AR H 10% 1 Bk
T, 755 51N RIS RO BT Wi
)7 ce: NS e d )7 N s R EIR ) A S
AL RN NAR, B TRAT R — PR 2
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Intravenous Injection of Nrf2 Plasmid Attenuates Glomerular ROS Injury
of Diabetic Mice

Li Hang'?, Cao Yanping?®, Feng Hong*, Ren Yunzhuo®, Liu Qingjuan’, Liu Ronghui’, Zhang Lianshan®*
("Department of Histology and Embryology, Hebei Medical University, Shijiazhuang 050017, China,; *Department of Pathology,
Traditional medicine hospital of Hebei Province, Shijiazhuang 050017, China, *Department of Pathology, Hebei Medical University,
Shijiazhuang 050017, China, *Department of Nephropathy, Shijiazhuang 2nd Hospital, Shijiazhuang 050000, China, *Department of
Nephropathy, Shijiazhuang Central Hospital, Shijiazhuang 050011, China)

Abstract This study aimed at examining the effects of treatment with streptozotocin (STZ)-induced dia-
betic mice by intravenous inchina with Nuclear factor erythroid 2-related factor 2 (Nrf2) plasmid via mouse tail vein
on diabetic nephropathy (DN) and the potential mechanisms underlying the action of Nrf2. Male CD-1 mice were
randomly assigned to four groups: control group (group C); diabetes mellitus group (group DM); diabetes+pcDNA3
plasmid injection group (group DM+V); diabetestpcDNA3/mNrf2 plasmid injection group (group DM-+N). The
model of DM was induced by single-dose intraperitoneal injection of streptozocin (STZ). Mice of group DM+V and
group DM+N were injected with a shot of pcDNA3 plasmid or pcDNA3/mNrf2 plasmid via mouse tail vein three
days after model establishment, respectively. Four weeks later, malondialdehyde (MDA) contents, the expressions of
fibronectin (FN), Nrf2, y-glutamylcysteine synthethase (y-GCS) in the glomeruli were detected. We found that Nrf2
could be up-expressed in renal glomeruli by intravenous injection with Nrf2 plasmid; intravenous injection with Nrf2
plasmid significantly reduced the levels of glomerular MDA concentration; mitigated the expression of FN, enhanced
Nrf2 nuclear accumulation and target antioxidant gene y-GCS expression in the glomeruli of diabetic mice. All these
results indicated that intravenous injection with Nrf2 plasmid could attenuate the hyperglycaemia-induced glomerular
oxidative stress injury and reduce the extracellular matrix (ECM) deposition in diabetic mice. It could be useful for
the further gene therapy study of diabetes in vivo.

Key words intravenous injection; diabetic nephropathy; oxidative stress; Nrf2; y-GCS

Received: January 4, 2011 Accepted: March 1, 2011

This work was supported by Hebei Provincial Natural Science Foundation of Chian Shijiazhuang Pharmaceutical Group Foundation (No.
C2011206171) and Hebei Provincial Natural Science Foundation (No.C2010000477)

*Corresponding author. Tel: 86-311-86265734, E-mail: 13230472127@163.com





