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Vaspinili it Nrf2/ARE 155 5 B} wbi s e vs 2y INS—1
20 Y A IS 35 P 5

F L XA BIRE L ERB R EH LIRE LT 2L E RO
(1. PG BERF BT A 2B, KR 030001 ;2. 1L PY (R BLE R A IR, KR 030032,
3. R L EBEN 4R, K 030009)

[# ZE)BM T Vaspin X EE AR TS S0 INS-1 M0 AL NI, F7ik . J59% INS-1 4, 43 4 IE# X BZH (NC 41) |
R R4 (HG+PA 2H) 4 5 5 +80 ng/mL Vaspin 2 (HG+PA+V1 ZH) 5 15+160 ng/mL Vaspin 2 (HG+PA+V2 41) &
B IE+320 ng/mL Vaspin 41 (HG+PA+V3 41) 6 +640 ng/mL Vaspin 20 (HG+PA+V4 2H), i1t DCFH-DA 28G54 4L (5
TG I 441 i PN 95 PE 4 (reactive oxygen species, ROS) 7K 5 Fb (0032 | i 556 4 988 W B 3 56 (enzyme —linked immunosorbent assay,
ELISA ) K I AL 7 IO D HE B 5 2585 (3.3 mmol/L F1 16.7 mmol/L) IR 5 2543 W55 0 A8, 4% 2 J5k 55 2243 Wb 7K - 0 =X 4 i
ASCAS: T 240 i 8 1= K ; Western blot Fr 2 A7 E2 #H5% A F 2 (nuclear factor erythroid 2-related factor 2, Nif2) HEEIRKF,
&R .5 HG+PA 4UAH L, HG+PA+V4 21 IR RN i WIS 1 198 5 22 43I /K P 24 B T =5 (3 P<0.05) ;@55 HG+PA 41
HALG, HG+PA+V4 41 b mb R 1755 INS—1 4 h ROS | N 8 | 8—F 3L B0 40 15 H /K1 S B AIG , B4 fk e B ki ik
BEZCF- AR H ki S AL T E AT BT S T35 (34 P<0.05) s QU N M S0 A B, 15 HG+PA AR L B Vaspin HREERG I, bl
e T WU INS—1 4 A998 1T-7KF-1H 8 T & (3 P<0.05) ;@ Western blot Z5 30 | IE mh Nef2 357K Vaspin %Y
BTN TR MR Nef2 ik K PAUAE HG+PA+V4 4H%E HG+PA 24 TH1E5(0.798 + 0.080 vs. 0.579 +0.065,P=0.039), £&if .
Vaspin ] LGB I0E Nef2A70 80 SOV A (antioxidant response element, ARE ) {55538 1% | i3t m i e 1615 S 10 INS-1 4l i &1k
7SR , D AR T, B IR 36 4 K-

[ <5817 ] Vaspin; ALV TR 4R BL DI RE ; Nef2/ARE 15 -5-1 [
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Effect of vaspin on high glucose and lipid induced oxidative stress

in INS-1 cells via the Nrf2/ARE signaling pathway
Wu Yaru',Liu Shiwei?, Duan Ruixue’,Wang Meimei', Zhang Jiaxin',Guo Shenghui',Wei Ying',Li Xin’
(1. Department of Graduate School ,Shanxi Medical University ;2. Department of Endocrinology,
Shanxi Bethune Hospital;3. Department of Endocrinology , Taiyuan Central Hospital)
[ Abstract]Objective . To investigate the effect of vaspin on high glucose and lipid induced oxidative stress in INS—1 cells. Methods :
INS-1 cells were cultured and divided into normal control group,high glucose (HG)+palmitic acid(PA)group, HG+PA+vaspin(80 ng/
ml) group, HG+PA+vaspin (160 ng/mL) group,HG+PA+vaspin(320 ng/mL) group, HG+PA+vaspin (640 ng/mL) group. Colorimetry
and enzyme -linked immunosorbent assay were used to measure oxidative stress —related indicators; meanwhile, DCFH —DA

fluorescent probe staining, glucose—stimulated insulin secretion
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test(3.3 and 16.7 mmol/L) , flow cytometry,and Western blot

were used to determine the levels of intracellular reactive

ESTIH: B0 AH2RAFIT A (%5 :81471025); L & 4 F oxygen species (ROS) ,insulin secretion,apoptosis,and protein
HORBHE $E XA B (%5 .201604D131003) 5.4 % expression of nuclear factor erythroid 2-related factor 2(Nrf2),
4G F R EARAHEH BT A B (%5 :2017-1389); respectively. Results ; Compared with the HG+PA group , the

G KB NIRRT BA B (%5 :62017044) 5
WL A RFHE R AR BB (%5 .201701D121150) ;.4
G5 F EATL R K BT B (%% :201803D31133) ,

% H AR - hitp://kns.cnki.net/kems/detail/50.1046.R.20190429.0906.002.html
(2019-04-30) total antioxidant capacity and levels of superoxide dismutase

HG+PA+vaspin(640 ng/mL) group had a significantly increased
insulin secretion level after stimulation by both low-level and

high-level glucose(both P<0.05) as well as significantly increased
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and glutathione peroxidase (all P<0.05),but had significantly decreased levels of ROS, malondialdehyde , and 8—hydroxydeox—

yguanosine (all P<0.05). With the increasing vaspin levels, the vaspin—treated groups had significantly reduced apoptosis in the

INS—-1 cells after intervention by high—level glucose and lipids compared with the HG+PA group,as revealed by flow cytometry (all

P<0.05) ,and showed an increasing trend in intracytoplasmic Nif2 expression as revealed by Western blot, while the intranuclear

Nrf2 expression was significantly higher only in the HG+PA+vaspin (640 ng/mL) group compared with the HG+PA group (0.798 =+

0.080 vs. 0.579 +0.065,P=0.039). Conclusion ; Vaspin can suppress high glucose and palmitic acid induced oxidative stress injury in

INS-1 cells,reduce apoptosis,and improve insulin secretion level by activating the Nif2/ARE signaling pathway.

[Key words ]vaspin;oxidative stress;islet cell function; Nif2/ARE signaling pathway

JBE & B 4 i R RN T RE A5 7E 2 BUME IR
(type 2 diabetes mellitus, T2DM) /& J& i i v i 85 22
YERIM, BB AT Ry B ALl REZ
W B R T R R R O IR I 2R A A )
AR PRI IARZS B oRedd, R8I TR AR K
PR BRI XS B A niRyT I AEIHR
e HLBE AN (B50) v 1 25 I i R T S 205 PE 4R (reactive
oxygen species, ROS) K 4 i E L et . 5
HAbANMIAR L, Ry B 40 b T AL /K P B2 i v
BAK, P, B B AN S 5 52 B A AL,
BB R AT UASE IR PRI 1 K LR R e iy
SBE AR g A SRS X R IR
i ST RAERIRT P AR B, T B2 MG
¥ 2(nuclear factor erythroid 2—related factor 2, Nrf2)
I N IRPEDT ALY B B O 2 HLARR 4 T2DM
5 [ A N s ) E EEHLARIS, SE TR UESE , 2
N2 S e AP e i B M0, 1 Tk i 2
S | 33X T R 2 B G b 4 o LA, 8 907 0 R s B fk
A& I KR ) RS

PRI JEE 75 4 e P 22 2 R A 11 Pl AT 3 571 (visceral
adipose tissue—derived serpin, Vaspin) & 2005 4F Hida
SR [ R E T2DM B BE OLETF K BN B Rk
TR, 2 AIER 7 ZH 0 I A i 15 A S TR 7, 2230
WFFERW], Vaspin & — > HAT IS R B0V AR
7 AR B PR 1, 5 B B ZR AR B T2DM. 5 AR 5GP,
SERTHIIESE & B, Vaspin 1] i 5 5 245 518 3%
R 0 % A R 5 AT AL A WA DI EN AR TTT, Vaspin J&
A BEI AL BT A AN B, M DR 2 AN, s
B 5 AN R D RE , E T A A SCHR i JE AT T HGE
AAIFFERG 0 4 BT AN AR 1Y) Vaspin Tl ZH WL 4¢
Vaspin X 2 M= 175 10 INS—1 41l S8 AL REHOK P

o

1 MRETE

1.1 A

K BRI 2R AN (INS-1 41 ) W [ 28 [ ATCC 23]
RPMI-1640 155538 K i 4 17 (fetal bovine serum, FBS) I [
Gibeo 23 7], BAHAMR (palmitic acid, PA) 4= L35 1 2 F (bovine
serum albumin, BSA) Il T Sigma 23 7] , # 41 A Vaspin & [
JF Phoenix 23 #] , H2DCFDA 4§ MCE A 5], A (malon—
dialdehyde, MDA) S48 AL AE 11 (total antioxidant capacity, T—
AOC) | & 4 1k W 15 1 i (total superoxide dismutase , T -
SOD) A H K % AL ¥ Al (glutathione peroxidase , GSH-PX)
A G [ R ) TR ST, 8— R FE M 42 1% 1 (8-
hydroxy—2 deoxyguanosine, 8—OHDG) .ELISA i £ H Bio—
Swamp A, K EUBE EELISA %7 G008 1 -1 75 B A PRk
A BRA A, Annexin V-FITC 8 T-A8 7] &8 2 BD 24
A), ECL 5 & W I Pierce A H] , RBTA R Nief2 Z s EHTLIR
I | Abcam 28], S KBl B-actin Histone HLA I [ CST 2%
] V2 0 45 e i 5 R A B R R | e e T )
& AR A AR IC L SE TR 1gG PRI A AL A R
YNGR
1.2 FB7k
1.2.1 S2BRy4 BN INS-1 400, FH 10% 4 075 7Y%
i RPMI 1640 35377, B F 37 C.5%CO, B3 F7 46 A 140
M, KRR R 6 4. IE X IRAT (NC 41) - Sab R 7R ik
324 h; EEE e 2H (HG+PA £H) :33.3 mmol/L 75 %4 B+
0.5 mmol/L PA 555 24 h; =ib¥ =i /lE+80 ng/mL Vaspin 21 (HG+
PA+V1 2H) . EibE = IE+160 ng/mL Vaspin 41 (HG+PA+V241) |
EEE 54320 ng/mL Vaspin 20 (HG+PA+V3 41) mibi e i+
640 ng/mL Vaspin 41 (HG+PA+V4 41) . 4345 F 80,160,320,
640 ng/mL Vaspin AL 2 h &, #EA1A 33.3 mmol/L # %4+
0.5 mmol/L. PA 3:153% 24 h,
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1.2.2 4RI 5 2250 I S50 K INS-1 4L 1 x
105 AS/mL W FE AN T 24 LA, 157 40 M %% 5% 80%~90%
b, 4% 1.2.1 #7504l Ko Ab 38, TTRZS 35, PBS BE 2 1K,
TEAN OB KRBH 22 vh i i 45 30 min, 43 3 % AR
(3.3 mmol/L) FIE B (16.7 mmol/L) A TC LIS G E 1 h,
WCARSEFRWE It ELISA D5 e ) 2% 3 B e VTN IR A2 240 i ek
Tl R 5 2R 4Bk g
1.2.3  DCFH-DA % CHRET e o A I 40 i P 3 1 4R (reac—
tive oxygen species,ROS)?J(qZ B INS—1 A LA 2 x 10° 4~/ml
We B BERN T 6 FLAR T, 7 40 I 235 8 K 80%~90% i, #¢1.2.1
AT e Ab B IS SRS, FH PBS W VE 2 I, /RINA
10 wmol/L, DCFH-DA MY TEIME RS TR, 37 CHEEIFHE 30 min
i, 1 0.25% 7 F EDTA AR H R O AL AR g i,
B HFET 2 mlL PBS H, s BUH G A NG 74087, A8
AN Y ROS K-,
124  AALR B S BTRACR UK 38 T H ki e g I
i ALY MDA ELISA 33052 DNA E AL 7E F (16 2 ks
W) 8-OHDG 7, IR, 34T L (47540 T-AOC  T-SOD
GSH-PX 54T 8 A0 & 1,
125 ZMIATKE B INS-1 ZHAE LA 2x10° 4N /mlL e BE 42
Bl T 6 FLAR Y, R 4 5 5 3 80%~90% 11, 4% 1.2.1 HEAT 4y
ZH R AbFR W A B S A INS—1 48010, 1 000 r/min 5.0
5 min, 7 _F3%, ] 400 wL 1 x Binding Buffer £ 3% 401, 40 /iy
WREERZIA 1 x 10° N/mL; FEANHEEIF A 5 wL Annexin
V-FITC, 53R 55 SRS 15 min, HBJE A 5 wl Pl
Yoty 5 min 7,76 1 h PUHG ARG E A -2, 31
FlowJo(AsLand , OR, 3% ) &R {4 AL FH
1.2.6  Western blot Rzl 8 [ 3238 7KF- AR 40 i 2544 i
SN ML AZE B, P 4 ) b P S P I A R B R S A B
SDS-PAGE 43 B8 11, #5151 h, 5% B N5 ks £ 2 h, finA
SR Bl Nif2  B-actin Histone HA , #e B4 1:1 000,4 C
I R, TBS-T YE¥ 3 UE I AFAR L S AL il i 12 1)
T EIRFE N 1 h, TBS-T BRI 3 a5 2 &R
YIEE 2458 Nef2 HIEHT, LA B-actin  Histone 43 54 A Jifd
KEASZEANNSIR, IFH Image ] 2Hr 84457 B iR
I ARG B, 45 AR L 0 B 0 B AR
T,
13 %itsam

KA SPSS 20.0 KA HEAT G250, TR LY
B+ BRUEZE (v 5) F0R , SN2 5 LUBCR B R 2553
BT B Turkey #5565 , #4807k fE @=0.05,,

2.1 Vaspin & &b & 55549 INS-1 2 ik B F o ik e %0
5 NC HAHIL, Eb e IE2H INS—1 40 [ I g i %

JKAPAE 3.3 mmol/L AT M T B P IR (0.356 + 0.009 vs.
0.232 +0.038,P=0.002) , £ 16.7 mmol/L 545 Bl F 2 F
Fastadhy (022 5 G027 3L.(0.459 = 0.035 vs. 0.308 +0.013,
P=0.096), HG+PA+V1 %0 HG+PA+V2 4N E bl IE T i 5
INS-1 4 M FR RIS 19 166 5 2% 4 i D e JC W W MG VR
il HG+PA+V3 2 HG+PA+V4 AN 4 I BERH AR &2 (P=
0.000, P=0.000) . 141, HG+PA+V4 21 i A i g % %
S W IIHE (0.540 +0.124) 88 HG+PA £H(0.308 +0.013) HG+
PA+V1 £(0.313 £0.047) HG+PA+V2 41(0.291 +0.156) ¥ 47
Bl B E (P=0.039,P=0.047,P=0.024) ., 1N& 1 7R,

0.6

J 8 A3 b7k - (ng/ml)

N T
$Q> Q%’ )S\@y

:
QY
& & &

0.6

O

E

s

2 044

§ ;

%

~ =

W 02

27

®

0.0- ™
& Qg@@ N
G QY
& 03‘“ %Qx‘%
Q\

B. 16.7 mmol/L 72 iR P (14 B 5 32 704

W :a, 5 NC 41, P<0.05;b: 5 HG+PA 414H [k, P<0.05;c: 5
HG+PA+V1 A I, P<0.05;5d: 55 HG+PA+V2 A L, P<0.055e: 5
HG+PA+V3 gl L, P<0.05

1 Vaspin W EESEIHESH INS-1 HRESE WM

(x+s,n=3)

2.2 Vaspin &5 & 8 F49 INS-1 @i ROS K-F 9% m

ABIFTE R B, R et e S - 10 INS-1 405 , HE ROS
K5 NC ZHAH EE I i TH5 (40.295 £ 2,061 vs. 16.789 +0.870,
P=0.000) , A Vaspin(80 ng/mlL.:26.629 + 1.032; 160 ng/mL;
18740 +0.686;320 ng/nL;18087 +0.611;640 ng/mL;17.785 =
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0.671) T INS 21 Jf 331 7T AR = bl =5 75 = 19 =5 ROS 7KF-
(¥ P=0.000) , FE—2EPIPT HLEE A, HG+PA+V2 2 HG+PA+
V3 241 HG+PA+V4 122 RTG53, 1M 3 215 HG+PA+
V1 AUAH LT B RIS ROS ZKF- (35 P=0.000), W1 2 s
2.3 Vaspin *F &8 & B8 569 INS-1 28l B AL B R AR
AL A AR 6 % e

IR T W45  HG+PA 41 MDA .8-OHdG /K 4%
NC 2P B 391 (26.421 + 1.605 vs. 19.519 +0.736, P=0.000;
87.998 + 10.148 vs. 56.214 +3.817,P=0.000) , T-AOC .T-SOD ,
GSH-PX 7K -4 NC 21 B . B 415 (0.017 + 0.020 vs. 0.407 =
0.136, P=0.005;29.208 + 2.341 vs. 61.398 = 2.440, P=0.000;
57.545 + 4.066 vs. 92.090 = 8.358,P=0.001), Ffi#& Vaspin ¥
FE 34, MDA .8 —OHAG 7K 3% #i F& AL , T-AOC . T-SOD ,

GSH-PX /K- HaTn a3 640 ng/mL Vaspin Xt & 40N TS5
PRSI, 25 R B G2 (R 1),
2.4 Vaspin & 48 & Bgi5 549 INS-1 &0 i KT 49 %

BN Z T 22000 B, 5 NC 4UH L, b s I 7
INS-1 Zffl 24 h JE 20 7KW 35 n (13.087 £ 0.510 vs.
31.640 = 1.318,P=0.000), Vaspin X = B 25 15175 S INS-1
AR T KT P 5 ) S5t 3 AR 1 1 (80 ng/mL;28.231 +
1.489;160 ng/mlL:23.727 +1.208;320 ng/mL:22.156 +0.949;
640 ng/mL:15.197 +0.792) , FH: A 640 ng/mL I dlest i T4 ]
549 B35 (P=0.023, P=0.000, P=0.000, P=0.000), 1N[&l 3 7R,
2.5 Vaspin &5 & E % F 49 INS-1 28 J2 Nef2/ARE 13 5
R SR

5 NC AL, S iR INS-1 41 24 h J5 , ik

NCZH HG+PA 41 HG+PA+V1 4 HG+PA+V2 41
< (=3 (=3 [ -
<3 S <3 S
& a Q Q
o o} o | <
iy S S S
I ISE ISE =]

o2& 2Q o Q 2RSS
£ £ T E-
= LE : 2 g8
<4 <4 < - =5
< < < <
=5 =L = =5
100 10" 107 10° 10 100 100 10* 10° > 100 102 100 10* 100 10" 10? 100 10*
deth—da deth—-da deth—-da deth—-da
Maker Events Mean Median Maker Events Mean Median Maker Events Mean Median Maker Events Mean Median
All 25131 17.67 12.52 All 25176 4255 29.96 All 25044 2775 19.11 All 25106 19.49 14.07
HG+PA+V3 41 HG+PA+V4 4]
= =)
S S
& &
=} <
s S
=K =5
2Q 2 &
g Z—
2o 2o ]
(SRl (SRS
(=} (=}
3 ¥
= o 4
10° 10" 107 100 10* 100 10" 10? 100 10*
dcth-da deth—-da

Maker Events Mean Median
AL 25148 1852 1346

Maker Events Mean Median
All 25127 18773 13.58

a5 NC AL, P<0.05;b: 5 HG+PA ZHA L, P<0.05;¢: 5 HG+PA+V1 Z{A It , P<0.05

2 Vaspin XS #EEIEESH INS-1 41 ROS K EREMIE (x +5,n=3)

%1 Vaspin WMEHESIEIHE S INS-1 RSN RN RN HIEIREIRM (x +5,n=3)
215 MDA ( nmol/mg [ ) 8—OHdAG ( pg/mL ) T-AOC(Umg&EF)  T-SOD(U/mg#EM)  GSH-PX (i Ji#fir )
NC4l 19.519 +0.736 56.214 +3.817 0.407 +0.136 61.398 +2.440 92.090 + 8.358
HG+PAZH 26.421 £ 1.605* 87.998 + 10.148" 0.017 + 0.020" 29.208 + 2.341° 57.545 = 4.066"
HG+PA+V 14 28.048 + 1.623 66.898 +3.078" 0.118 +0.192 31.780 + 2.347 64.203 +6.110
HG+PA+V24 25.911 +0.890 66.512 £2.745" 0.326 +0.041" 32,376 +2.527 64.996 = 7.781
HG+PA+V34] 23.253 +0.653" 65.362 +3.042" 0.572 + 0.049" 34.189 = 2.633 65914 +5.132
HG+PA+V44] 18.171 = 0.870M* 56.038 £2.779" 0.717 + 0.048"! 52.931 = 2.664"" 73374+ 9.476"
FAH 36.940 16.127 20275 86.781 8.739
Pl 0.000 0.000 0.000 0.000 0.001

F:a, 5 NC A, P<0.05;b: 5 HG+PA ZHAHIL , P<0.05;¢: 5 HG+PA+V1 ZHAH I, P<0.05;d: 5 HG+PA+V2 ZHAH L, P<0.05;e: 5 HG+PA+V3

ZHAIE , P<0.05
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N2 25 197K B 5 B4 (1.613 +0.146 vs. 0.572 +0.081, P=
0.000), BEFF Vaspin HEEHGIN, MIE i Nef2 25 (R IKKF
5 HG+PA HAH LB IN#EFH (HCG+PA+V1 4 0.714 £0.115;
HG+PA+V2 £ :1.056 + 0.115; HG+PA+V3 £H:1.062 +0.119;
HG+PA+V4 4 :1.752 +0.174;P=0.747,P=0.005 , P=0.002, P=
0.000) , HHAT —@& ik BN . 5 NC 4L EG, sl s+

il INS-1 ZHJ0 24 h ), MaAZ Nef2 25 K- 58 AR (1.080 =
0.141 vs. 0.579 + 0.065,P=0.000) , HG+PA+V1 £ HG+PA+V2
2 HG+PA+V3 4% Nif2 B 135K -5 HG+PA 4175458
P12 R (HIE HG+PA+V4 4% Nef2 2R F15E HG+PA 414
F B S (0.798 +0.080 vs. 0.579 = 0.065,P=0.039),, 1]
4 JfiR

NC4 HG+PA 2 HG+PA+V1 4 HG+PA+V2 4
z s z —
= 17.39% L 5:2934%( T 26.17% = 1841% .22.12%
EF : =) x z 5
=g =2 = 24
= ]5957¢ 371% | = 3.65% 2 ] 66.65 2.81%
o100 10° 0 100 100 10°  10° 100 100 10> 10°  10* 100 100 10> 10 10°

AnnexinV-FITC

AnnexinV-FITC

HG+PA+V3 4

HG+PA+V4 41

AnnexinV-FITC AnnexinV-FITC

IS
o

B B
~ 110.32% 19449 | T 18.18% [ERZZ] -
= J1aN = 2k u x
=t : Ep 5 S}
: 8 20
=2 =2 =
=10
= J66.49%; 376%| =757 3319 =2
:] : 4,‘? : . 4 g 0
= ¢ A oL
010102 1010+ 100 10t 10t 10° | 10° &
AnnexinV-FITC AnnexinV-FITC &

T :a, 5 NC 4HAHH , P<0.05;b: 5 HG+PA AHAH ., P<0.05;c: 5 HG+PA+V1 ZHAAH , P<0.05;d: 5 HG+PA+V2 LHAH H. , P<0.05;5e: 5 HG+PA+V3

ZHAHLEE, P<0.05

3 Vaspin X S 1EEIEIF A INS-1 HMUET/KFHZM (x +5,n=3)

N2 - .,!
—— _ S

B-actin  — —— — — - —

2.57

2.0+

—_ —_
(=] W
1 1

3 Nef2 AHXS R KF
=

0.0-

AL AR R Nef2 25 1 R AR
T :a, 5 NC M, P<0.05;b: 5 HG+PA HAHIH , P<0.05;¢: 55 HG+PA+V1 ZHAH L, P<0.05;d: 5 HG+PA+V2 HAH I, P<0.05;e: 5 HG+PA+V3
AL, P<0.05

¥ Nef2 .'------

— e —— ——

Histone

—_
W
1

—
(=]
I

=

F% Nrf2 HIOFEE H K

0.04

B. 4iA% i Nef2 2 [ 35K

B 4 Vaspin X EHESEEIESH INS-1 418 Nrf2 RiZEIS0 (x +5,n=3)
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3 3t i

JE £ B 24 Ff0 2 e e 0 R0 A1 J 2E 40 e % 2R 41K
Pt (insulin resistance, IR) & T2DM A% i) 2 > g
P, ZIFE s AR 2 U B A
THRe 5 B2 AD i I B ZRARHT , 175 R W PR, 7
B2 3 BOWE PR Ao 22 A 751 W PR R IR S g 1
IR B o I AR 1945 2 RO ACAE . R, 3 e i
A BT S A B K S X0 B PR B3R 7 R
Vaspin J2#7 I & A — R 2 A T8 2 3 BUE T

BT IR, TG R 5 R AR, ABIESE I BRI
WFFE KB, Vaspin AT B 8 R SZ AR 2/ i it
JUURSE 3— B/ B B/ T AR 3R AR U Sl
Jo NF-kB SAE (5 518 Bt L AR IR IR i ) B
AMPEIGTE , SRRy B AIZIRE, Ak, ZIATSE
R I Vaspin i BATHUEACNIAHE T 1o, R4
Vaspin 275 1] LUIE i 3 55 48000 3B oy R 303 e
By 20 M T g 2

WFSE B, A I P e IR S RN (50) e i
JI D TR A 3 18 SR A D TR MR AR5 i I 5 R AR L e
5 B ML T R RERERG ot B R T B
YERIM, I H ROS ™A it Z a4 N Bt A e
FEIS AT DLUIE 3 4159 R oA G BE PR Ry 2k, 5 S 40 i
P T0 ARSI S v AR s iR B R R R O BB
I INS-1 41fiEg, Z I ROS MDA . 8-OHdG K&
PTIKFE NC W T, T-A0C  T-SOD GSH-
PX LAl B BRI INS—1 40k 5 243 IR
NG ZH W) 0 A, b —2DAE S T W B P S iR
BEPE TSRS B A0 A AR, S EE AL B
YA, V54 B AR T ITTSEN B AT RE .

Nrf2 A5 IR PR R AL ) B A R =LA
B T2DM 5 | e S A I e 3 1) E AL, TE R
THOLT AT Y Nif2 5 Kelch # ECH HOGHE
1(Kelch-like~ECH associated protein 1,Keapl)%% &
W RARIE S, 15 T Nef2 2 RALRE , BRI K&
PEAMAZ B Nef2 A FARAKFIRZS , 2L AR B Nief2
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