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KT R EFEIRE Nrf2 B Hua &£ K B0 LA i |4 MR 5

Wik, BRI, 8 F L HRAT AR kaker’ 5L (443002 WL B, Sk R BFE SRR
WL T SR BB S 0, R BRI PR R 2 B R B )

[(WE] HM WEIEFZ 881 H,0, i8R BB G - S BT HALH . Jiik Wistar 2L RO LA
PRIEFE,  H, O, @7 AL RLAR Y, SR 5 FIBE 72 B8 1 (100,200 pg/ml) S5 24 h 5, WEAR AN #2432, MTT 1%
K ER 75 2 BT IS F1 0520, 2 40 {SUR Hoechst33258 YL £a i Bk TS i\ 5 %o S8 1L 7 307 S 40 i 1= B e
P ROS LAY, Lb ki 35 37 h FLER B &0 (LDH ) | LER s ( CK) 7 42t [R] s Ao il 5% 37 R b 8 Ak ) 8 L 1l
(SOD) i AL A F (CAT) A H G AL 1 ( GSH-Px) (9354 T % (MDA ) & &, SER] & it PCR BEARKZR F5
J AN SOD/GPX/CAT JZ i £ %5 SODI .SOD2 SOD3 (CAT F1 GPX1 i [K 32535 B 54 1, Western blot K Bk 5 i K45 %t
YA RN A Nef2 25 (SRR . 855 H, 0, B &5 B2 i 41 B VS 77 Figs 08 T2 (1G5, o4 500 pumol/L) ,BRF& BB T
(100,200 pg/ml) ZbHHEE B2 3 im0 WLAT R SR AT 3 (P < 0. 01) 0 dilC ILAN AR T Fn Bl 4 25, IR 40
P ROS F it (P <0.01) ;3842 H, 0, T8l Bt JLAN A 85553 LDH | CK Bt i, [R i B8 F 15 SOD  CAT FI GSH-Px i
P, BEAIE MDA &4 (P <0.05,P <0.01) ; |23 SOD/GPX/CAT Jz i 7 4t 3 K 38 ik 7K - A F Nef2 #2440, 385 im0 L 41 i
W Nef2 [ 3R3E 7K (P <0.05,P <0.01) . 258 BRSSO WUAH ML L R 95, 15 Nef2 H1 AR 72 0
FIEBR ROS %,
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Total saponin from Rhizoma Panacis majoris protects neonatal rat cardiomyocytes

against oxidative stress-induced injuries by improving Nrf2 translocation
He Haibo', Shi Mengqiong”, Luo Tao’, Chen Liangjin®, Zhou Jigang’, Zhang Jihong’ , Lu Xuncong’ (' Hubei Key Labora-
tory of Natural Products Research and Development, > Experimental Center of Basic Medicine, Medical College, *Department of Internal

Medicine, Clinical Hospital of Traditional Chinese Medicine, Three Gorges University, Yichang, Hubei Province, 443002, China)

[ Abstract | Objective To determine the effect of total saponin from Rhizoma Panacis majoris on the
oxidative stress-induced injuries in neonatal rat cardiomyocytes. Methods  Neonatal rat cardiomyocytes were
primarily isolated from 1- to 3-day-old Wistar rats and then treated with H, O, at the 1Cy, of 50% to induce
Oxidative stress-induced injury. The injuried cells were then treated with the total saponin ( 100 and
200 wg/ml) for 24 h. The beating rates of cardiomyocytes were observed by inverted microscopy, viability of
cells and oxidative stress-induced apoptosis measured by by MTT assay, cell apoptotic rate and ROS content
detected by flow cytomety, and apoptosis morphous of cells were observed by hoechst33258 through fluorescence
microscopy. The levels of superoxide dismutase (SOD), glutathione peroxidase ( GSH-Px), hydrogen peroxi-
dase (CAT), malondialdehyde ( MDA ), lactate dehydrogenase (LDH), and creatine kinase ( CK) in the
culture medium were also measured. Real-time polymerase chain reaction was applied to detect the mRNA
expression of SOD10-SOD3, CAT and GPX1 antioxidative genes, and expression of Nrf2 in the cell cytoplasm
and nucleus were detected by Western blotting. Results H, 0O, at the concentration of 200 to 800 pmol/L
significantly inhibited the viability and apoptosis of cells (1Cs, =500 pwmol/L). Total saponin from Rhizoma
Panacis majoris (100 and 200 wg/ml) significantly increased the beating rates of cardiomyocytes and cell
viability (P <0.01), reduced the apoptosis rate, improved apoptosis morphous, decreased intra-cellular ROS
contents (P <0.01) , improved the activities of SOD, GSH-Px and CAT, and decreased the levels of LDH, CK
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and MDA (P <0.05, P <0.01). Moreover, the mRNA expression of SOD1-SOD3, CAT and GPXI in the

cardiomyocytes was decreased remarkably in the model group, while they were up-regulated in total saponin-

treatment groups (P <0.05, P <0.01). The protein expression of Nrf2 in the nucleus were significantly

increased compared with model group (P <0.05, P <0.01) after treatment with the total saponin. Conclusion

Total saponin from Rhizoma Panacis majoris effectively inhibits oxidative stress-induced injuries of cardio-

myocytes by activating anti-oxidative pathway of Nrf2 and removing ROS.
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R I LA 0 2 b T e IR Bl Ik A2 40 B2 BEL [
ORI B R T B O 7, BAE AT 5]
SR OIREA A GO UL, T HAA AT GRS 1 A 1 A8 i
PR AL , e A B MO T s . 7R BRI M
O WU A 2 A R T v, S A IO B340y 8 4 B B ) A
@ ULAER B 5T K B NF-E2 #1536 B 2 (nuclear
factor-erythroid 2-related facor 2, Nrf2) 24l i & fk
AL (RSl S R EE = 1w w2 | BT =R A e g
(22 IR A% X B AL B R 3 E T . 2R P 3 A
AMITFR I, A58 R, 1k i =z 3y, EEEA T R 5
FRITIR D5 RZR RN OGO I I ek it
I e M S BRgE Y R BT S A
HARSN AT IR HL-60 20 it 48 5 #0175 5 H oA/ 5 78
PAh o UL e L P8 488 7 LA At v AR A S 3R
IAE R 5T v 2 BB F 2 S 0 /N BUR b A
DI TR A (RIS P AT RN =R A 7
Pinl e R HAE LI Z —  BA KK TS AR A
I 73 F BRI ATERE . A S50 U AE LAl |
PUBNAE R RO ILAR B M BIFFExT 4, 57 H, O, BUA AL B
PR AL, BT BR T2 6 0 LA i 4R Ak 1
P03 s S A FALH 5 78 A T e i PO i
BT A B HEERIRARE

1 #ESH®

L1 A5 A

SEE Y A 1 ~3 d Y Sprague Dawley KR, SPF 2%, i
MEA ), iy = e I S gy b S it 5 M IE : SCXK (56)
2011-0012, BfF2 BB i =0 2 KR P= W) i 55 5 ) H A
Jeds E e AR, AR 96. 5% 4L '5-: 20110724 ; XU K
(H,0, 5t L) ;DMEM BiFR5E a4 Mg B 1 ( Gbico) ;
PO A e (MTT) \2'-7"- 585 % £ It £ B2 £k ( DCFH-
DA, Sigma) ; Hoechst33258 ( L 3L 4= 4 ) ; Annexin V/FITC ( /i 3£
W) s AR ARG (LDH) JUBRMEE (CK) [N [ (MDA) i
AACYIE AL (SOD) A I H kit AL ¥ ( GSH-Px) 3t %Ak
U (CAT) T 2 12070 & (7 3 @2 ) 5 SOD1 . S0D2 . SOD3 4 i
RIS A LG 1(GPX1) (CAT DL K GAPDH (_LifgA T8 1L,

total saponin from Rhizoma Panacis majoris; H, O,; cardiomyocytes; Nrf2; oxidative

2| W 5 1,32 1) ; Trizol F1 DEPC( ¥4 T.) ; Prime Script™ RT
reagent Kit, Tag DNA BE&HF ( JIEFTAEY) ; Nef2 Hii& ( Bio-
world /A 7)) ; B-actin iR (JLHEFERLR) s Ehife —ht (JLmh
FaF) s E AN & ECL R ik & B0 & & e ik
F& (ERR) ; HAhRG A & s,

®1 HEEPCR3IYFT

SR APk 519751 SR BRI (bp)
SOD1 _EJi#:5'-CAGGGCGTCATTCACTTC-3’ 205
i :5'-CCAAGTCATCTTGTTTCTCG-3’

SOD2 _E1i#:5'-GGACGCCGCAGAGCAGAC-3’ 260
i :5'-GCCCCCGCCTTGAACTT-3’

SOD3 [ :5'-GAACCTCAGCCATGGTGG-3' 185
i :5'-GCTTAAGTGGTCTTGCAC-3’

GPX1 |37 :5'-TTGTTACTGAATGGCGGCGATGTT-3’ 157
i :5'-GCGGGGGTGCTTGTTTATGG-3'

CAT i :5'-CGTATCGAGAGCAAGGAAGC-3’ 119
Fii#:5'-CAGAGCATGATTAGGCAAACT-3'

GAPDH i :5'-GCTGGGGCTCACCTGAAGG-3’ 43
R :5'-GGATGACCTTGCCCACAGCC-3’
1.2 7k

121 FAERBCHAMRETE B ~3 d B Wistar K
FLERLCELEFM T, B OB T E 1 mm x 1 mm x
1 mm /N AL 10 A AR FH 15 8 7R g D i 11 VEE 5 T 4
YA, SR G I 15% JG 4 1L s 26 1R 46, 1 000 ©/min 5.0,
5 min, 3 75, F & 15% [3E 1) DMEM 3535 1 4, 500 T35
FRM 78 37 °C,COMEAE T IEFR 1.5 h, I 22 9 B 1 LB
LRYEANI)S Y 15% 16 4 I3 1) DMEM 55 552 07 B 2 i il
AR M 3, 12 R 31 96 AL SRR (4 5 x 10%/ml, ) 5K 6
FLEE SRR (AR FE 3 x 10°/ml) i, T 37 °C, CO, HAH 15 5%
TR ARG TR , HLAG W A R 2B B B, AR 5 R 47 43 2 0
AT s

1.2.2 KRFSHBTMHAERROCIABYER ATH
BIRF S BB A KRG LA M 7 M 2 S AR ARV AR
Wi, FRATEHATER T2 B X B A K B0 LA T 7 1438 A
MR HUE 96 FLAR HhiE 3% 0y A O LA B, I BE S, 43 531
INAAR ] (0,25 .50 ,100,250 ,.500 .1 000 pg/ml) Bk R
AT WEE 24 b E AYE . BRI E R R, A
fLAEMI A 20 pl MTT(S &/L) , 4k2E3557 4 h, HF LB R,
JIA 150l DMSO %9, 4k %% 10 min, S8 )5 FH BB 000 2 U 1<
570 nm PR BEE D(570) 4% T 2RO LA LAY A2 TG 232 . 7
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TR = [ 400 D(570) /1EH 44l D(570) ] x100% .,
1.2.3 H,0, %FHrA: K St LN i A0 3 403k BE 1 6 o2
HAE 96 LAk iR B RO LA, in AR TR B H, 0, (0,
200,400,600 ,800 pmol/L) , 75 FXf B2 Hin ARG 57 55, fE H
2 b, SR DU O WLAH TS 57, il ik m] 1. 2.2, H, 0, 1) 1Cy,
1B LS 728 50% B H, O, Ak B, LR #E47 S 3R R H, 0, 3K
S0 IO AR A R R L U A T

1.2.4 FRFZS AR H,0, SEAIG Y SE 58

1.2.4.1 SZmsrd AT 96 5 6 FLIEFEAR P A0 LA
MR IS RN 3 4R 40 M B A BRI kTS AR
TR R BT Nk T2 B B R T4 Se i 1.2.3 52
B i) Hy O W BEAE T 2 b TEIR B SRR S , Bk T2 B2 K.
= LA 5 A 100,200 peg/ml ZRF2 B8 1F, W7 E 24 h, 4%
J& AT AR () 525

1.2.4.2 FR7Z X H,0, BrEoe LA 540 40 P 25
AR W L REERNE 6 FLIF SRR T A S 40
LA B2 A N AR B S , T st T g O L AE ML TE 25 T B
RAEENME o TR A0 LA M3 A AR S R A

1.2.4.3 O ULANIAR G 2R AT 96 FLIG TR 1) £ 4
O UL 22 38 A0 I Ak 38 32847 40 TG D 0, A ik ()
1.2.2,

1.2.4.4  AAb3845 190 E Fie B & B B 45, 0 o L
YA % 35 h LDH .CK F1 MDA . GSH-Px .CAT .SOD #/K -,
1.2.4.5 DCFH-DA Zeaikia 4N ROS i 410 LA
JIZE At AE AL P8, A 0. 02% EDTA {5 £k 4H 0, I G 1 775 3% 77 2
B, 4K 10 pmol/L () DCFH-DA 37 “CHiF% 1 h, [ PBS %%
2 3, A REARICEE 1 x 10" 40 A A7t A SRS

1.2.4.6  Hoechst33258 #a: ] i T 4t ff JE 7 A4 FE AT 1 2
JHLFH 0. 125 % [ 26 1 NEH A6 5 Wi B, T 37 °C ¥ PBS njrigk 24 fL
B2 UG IA L ml (4% Z R HAEET 4 CREE 10 min, § KB
T B A LU LS 10 mg/L 1 Hoechst33258 JL¥g 100 pl,
FIRAOCHAD 10 min, K s T R OGS 450 nm, R 416G
B 490 nm, G REE T WSS T4 M A2 AR 1k
1.2.4.7  Jdifef G im0 UL A R
AEHEJE 1 0.02% EDTA 3 A4, il 4% 20 i3, 1 000 /min
B0 7 min, 31, PBS YR, UREE AU ; A Annexin V-FITC
1A &1 binding buffer 7741 A, 415 4L H A 1 x 10°/ml,
B 100 wl _EIRANNE, 050 A PL Al Annexin V-FITC, B 4] )5 %
TREEYE 15 min 5, A0 24t A S0 DU A A 9 1

1.2.4.8 SZRFE & PCR i FH Trizol 17 $2H.C LA i
S RNAKHRIUY RNA S350 DNA LE RN LA SYBR®
Premix Ex Tag™ 1l (2x) 12.5 pl,PCR iE X B[4 1 ul,PCR
G 1 pwl, DNA B4R 2 pl, KEEZEIRK 8.5 wl, e R R &
25 wlo HASEES & i PCR 435 b4 95 °C A2 1 30 s,
95 C AEPES s JB K30 5,72 CHEM 20 s Z50H47 1 40 ¥k, FIH
PCR )& B it 4%, AT 45 R 5047 -

1.2.4.9 Western blot ¥l Nrf2 75 5 /K- Fi2 M8 20 M o -A%
A PRI S, BRI LA M BT A R L, E TR
FHE RS, A SR 22 o B 5 min, &3 20wl Jinde;10% RN
IR EEIRE , 7E 120 V.28 mA 5 N HLYK 1.5 h; 100 mA Z&fF
T PVDF JE4%HE 3 h;5% [ 4=t i Nef2 —41.(1:50) ,

4 CH# ;5 0.1% Tween 20 {4 TBS #h¥%: 5 min x 3 Y&, F-0
ZHr(1:500) EP FE 2 h, 1 0.1% TBST #1415 min x 3
W ECL ROURIN, X 28 1 W, 34 B4, T A & 45 1Y R 32
{EL, PA B-actin Jy XS BRARTEALSS , P AR X B 1722 1E
1.3 “%itso

SRR DT 3 R AT S B R B D 5 25 %2
7R, BT B ST LE SPSS 13.0 GEit 4R bl AT B R R Uy 2253
My S 1LSD-1 ¥ 5 .

2 HR

2.1 BT AR LA KRS LIS 7R

L MTT (AT RS 508 1 08T AR R B0 L AN e 3
PEIT, BATR IR T2 BB AE 25 ~ 1 000 pg/ml ¥ FEHE
FEI A 24 b, X5 A O BLC JULA Y50 WD 8 108 400 B 2 2 , A
B, H T2 BB IR T DR SO LA B A T T3 40% |, 57
HHA(KRTZS AT 0 pg/ml) IWERA B E 257 (P <0.05,
P<0.01, 1),

0 25 50 100 250
TS B HUREE (ng/ml)

a:P<0.05,b:P<0.01, 5 F G A(kFHELIHF 0 pg/ml) sbix
B1 ARERERTFSEEFEXHEXROUAEEEER G

500 1000

2.2 H,0, %7 4 K RS Wldm I 7 14 69 % i

H,0, (200 wmol/L) AbFRANMI 2 h &5 , AU AFHE 434735 , 16 1
94, 12% it H,0, K (T (400 pmol/L #1600 wmol/L)
SMMITE 7 2 R W, 4 5K 70. 48% FiI 43. 63% , Z5 Rb B vk FE
800 wmol/L i}, AN KR FET, 4N E S1{Lk 21.17% . H,0,
AR EEIENR B2 (1C5, fH) 2970 500 wmol/L,
2.3 #HFA B LI H,0, P 808 Wlam le i 4 e T

A M E oG35 m

B A K RO LA e 20 H, O, 1405 )5 , A5 RS 4.0 JUL A0 i
Jo7s TR, 240 M Bl AR B % BT T R, SR 0 L4
BOE I KR A RS B IR sk TS Bt
A0S T DL/ O LAT A B A I 4, AR R T R T R
IEEI G, (HAR iR B AR T A 25k %, L30T 40 i A S8 i >
(B 2) 538 37T 4 A Sl e o A7, F AT R BAE 5 4.0 LA
BN (96.4 +3.5) /min, F H, 0, 8455 , V4. L4 e
BRI 22 (24,3 £6.2) /min, 5 1E 21 OB AT 5 ME 2
(P <0.01) ; HER T2 U1 (100,200 pg/ml) 4b 3 5 2t #4
ISR IKE h (69.4 £4.9) ((75.7 £5.9) YK/ min, 5 RIZH
B RA BE2ZR(P<0.01),
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100 wl
—

AEFLAGB R C.RTFAELHFRAMNZH; D FAELH
BE k!
B2 EREVZEHRFSEEEN HLO0,BESAREXROINAMR
RGBRESHEL

2.4 HFABLFAT H0, 57 5 A K R ILga AR
A5 m e 7 P 0 em
BRI UL H, O, 151405 I 235 42 02 F 6 (0. 43 =
0.06) , 5IEH41(0.88 +0.09) WA BEMZEF (P <0.01);
FHER T2 B AT (100 200 pg/ml) AL BES , 52 H, O, 451 £ 1.0 L
A TEPEAS S (0. 66 £0.05) F1(0.70 £0.07) , 4 M2 S T
49.7% F159. 1% , SHERIL L As HAT i 25 5+ (P <0.01) .
2.5 mFARLF H,0, 7 83 A K RS ILda i &
AU B ARG 09 % vh
55 IE X B A EG , B0 40 LA M 5 5% 9 MDA &5
B FHEs  LDH 1 CK 3% ¥4 W] 888 (P < 0.01) , i GSH-Px .
CAT A1 SOD G PEH] R AR (P <0.01) , 528 45 5% W L L40 i
FEH H,0 BUAAL RS 60 WLAN I 7 B T 845 5 FER 12 1
FA7 (100,200 pg/ml) 4035 AT 5537 W H MDA 5 50F1 LDH
CK 3 5 2 A% , GSH-Px CAT F1 SOD & 14 B i T+ &5 , 57
AR RA BEM 225 (P <0.05,P <0.01) , HLizk1Z
SRR B (F2),

K2 HKTSEEHERX H,0, RER AR EX R O LM S M4
BGHIFE(pmol/L,x £5)

415 LDH CK MDA GSH-Px CAT SOD
EH 31.68+4.78 11.57+3.18 10.85+2.76 75.11+5.42 19.88+1.54 98.51 +3.49
BRI 54.99+5.012 39.19 +4.558 26,91 +3.172 49.34 £4.542 9,27 +2.538 68.83 £4.07a
SRt

st 43.93 +4.66P 30.52 +2.17P 17.26 +1.83¢ 59.26 +3.41b 14.58 +2.18b 78.44 +4.51b
R 40.53 £3.04¢ 23.34 +3.44¢ 15.82 +2.66¢ 63.10 +3.01¢ 16.10 +3.35P 82.71 +3.37¢

a:P<0.01,5 EF 44 ;b:P<0.05,c:P<0.01, 584 40 1k 4%

2.6 TSR H,0, 57 BT A R RS Mln i R
PR SR 20 e A ROS #9 % w4
FAEK RGN Z: H, 0, b3, BOWAL41H A ROS

SR I PO (58.83 £4.07) |, HIEH 4l[ 260
H(13.97 £3.31) | Hh#g, B B EM2ER (P <0.01) ; kT
Z BB (100 200 we/ml) b FR 5, 28 E0R E 43 IR (32.79 =
2.62) F1(29. 63 £2.88), SEEMA LA HA B EMELEF
(P<0.01),
2.7 BHFABLFA H,0, T 8H 4 K RSl it 4
AR ARG 4m LR T S 6 R e

A AL JLZR M 25 30 R AR B 28 Hoechst33258 e (0 2 5,
FU G T LS, IE 5 4 40 A2l Y 3957 TR LN i
R (B0 TR A% A5 8 2 200 A 2 300 O T 200 i SHL 7 A 0 4 ik e,
TN GAL , 37T UL DNA ZEAZ/MA (a1 W 24, T8 il 8 1= 14 ; F 2k
TZREH (100,200 wg/ml) gb B 5 7 7= 20 i $i & /> F 5
20, RFR 51 A N G 8 J0T 2 Uk i 349 ST AV B 9 O, A T 40 200 i 4
H 8500, e 5l A i Rk b, R 25 Az T &5
FIER(K3),

100 !
et

100 pl
—

A EFAGB AR Cok T AR EH RN T Dk FAELH

SR Ia:!

B3 RABMEVNERHRFSLEEN L0, IBSAFTERR O
MW HRGATERESSH (T A%k

2.8 HTFAH R LI H)0,57 84 A& X R ILdm ie A
T # R
EH A OIMEE TN TF 5% , BLIH IE 5 410 LA it
AR R AT BRI AN T 2R (35.49 £4.18) % ,
W FIER 4 (P <0.01) s 3k 75 88 15 (100,200 pg/ml) kb
P IS A0 IR T35 51K (27.39 £3.49) % F1(19.47 +4.68) % ,
LR LA A B E R (P <0.01),
2.9 BT AELE H,0, 57 808 Iln Ie B4 B 8 4R
4505 Lz A, SOD .GPX1 F= CAT 2 B £ ik 49 % A
5 IE H 40 AR L, A 41 0 UL 40 A 7R SODI, SOD2 , SOD3 |
GPX1 il CAT mRNA 23k B FRE(P <0.01) Bk 75 45 03
(100,200 pg/ml) &b B J5 AT fdf H, O, B 2500 LA 48010 0 8 45t
YiC> W4 SOD1 SOD2 SOD3 ,GPX1 Fil CAT mRNA 7K F- ik
5, SR i RG B EEE R (P <0.05,P<0.01), i A
LA FH B 7 ) 18 R i (181 4,38 3) o
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500 bp
400 bp
<300 bp

200 bp

1:S0D1;2:50D2;3:S0D3;4:GPX1;5:CAT;6: GAPDH; M 4% &
4 LEFSHEEE 100 200 pg/ml 4IEfF SOD GPX1 CAT Bk R

£3 HKFSEEFEX H0, B KA 4 KR O IR SR iR 5
OALZRAR SOD GPX1 #1 CAT HEE R IEHISZME (wmol/L,x £ 5)

2H) SOD1 SOD2 SOD3 GPX1 CAT
EwA 1.18 £0.07 1.40£0.07 1.27+0.06 0.96+0.07 1.39 =0.05
TR 0.79 20.07% 0.97 +0.06* 0.87 £0.03* 0.68 £0.06* 1.03 +0.05°
BTrS aetra
R 0.94 £0.06> 1.17 £0.05¢ 0.98 £0.06> 0.86 £0.05¢ 1.16 +0.06"
i 1.03 £0.06¢ 1.24 +0.07¢ 1.11 £0.08% 0.89 £0.04¢ 1.22 +0.05¢

a:P<0.01,5 E% 4 k#;b.P<0.05,c.P<0.01, 544 20 b 3%

2.10 zFAE2F H,0, 57 5.8 Wl i &AL B i
A s lgm i Nif2 & & 23k 09 % h

TP S f 1, S50 A 40 LA N2 26 19 638K 76
W@ 2250 (P >0.05) 740 A% H n] WL 1E & 4140 i % o N2
FORBUD BRI A% Nef2 F K5 0E H 4L B, (R 8
GuiteE22 R (P >0.05) 3k 2 B84 (100,200 pg/ml) 235
A A0 A% N2 2R [ Fk KT T, SR i LA
P25 (P <0.05,P <0.01) , KA DBk F 5 B 2 1l it mh

e
Ez‘@

AHMIAE N2 (57%10°)—

1 2 3 4
e 710

B-actin(42x10*)—

@

06r  m gk Nif2

O 4% Nef2

Nif2 /B-actin 75 (115
= o o o
(3% (O8] B W

o
=

®

2 3 4
415

A Western blot 4 45 %;B: ¥ Z 5 M4 R
LEFA 2 B3 kT AR LHFMATA4:. %R THAEL
k!
a:P<0.01,5 EF 44 ;b P<0.05,c:P<0.01, 5488 045
5 HKFSEEEN HLO,MEEATEXRRCINMAEEN
RrEs O AL AR Nrf2 2 B RiLRIS200

4t

3 i

25 o LA EL 80 3R 0 100 A5 B P e e
PSS = RAE T IR 22—, BB O Jo e afi A
WA G BT 6 SR ABIE I, — H AR A & 2 4 s Ok T
Y o T2 K- 2 7O ILOR P A 5 2 LR Ak
AR, el RS T HERR T 7R MO IEBI 5 b il 22
RIZ A R Z s PR, AR S e B T (A
IR BB AR R B LA A S &, DTS Bk 15
SR AR B H, O, B 3500 LA AR S04k W B 47 19 Ok
FAYEM .

BTS2 HART Z e, S EE RS R
MARG ORI R RIERG S BAT 2R3
PERI™ . FRATATIIAEGE ' & BLER T3 B 2 5 0 0 ik
R AR 1 B AT B i DR AP VR T DR R0 AR IESE T 4R
i ] e HAE AL Z — o A SEgb 7 Al
it — A5 SO JULR it P 463 493 1 D B 4 B b 4 Ak
MFE RS . ASIR SRR, R+ 2 BB 1T X H,0,
JIFELC VAN A 0 S P B W 3 G A BB
AR e A N S 43 10 UL R T 2 PR S A
BT TR AR B O VA IR S5 o0 M, FoAT & gk
T2 B RE W s O LA 4 Y 8, sl 2D Joa 25
TR, I A7 i AR IR E R R A Rt T
XF H, O, J7 2500 LA A S04 B B O B i R B/ E

A, B 25 WU P 480 )% ( reactive oxygen species,
ROS: 0,- \H,0, .0H - \NO J ONOO~ %) #f 5% iy I
ALIESE T ROS YR & HE AR N i i 8 =2 R Eee L
2 SE AL TR 5 A TE B > — B R, 1
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