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HWE B AR ITESENERBROMANL LG TR, Fik 12 R4 AbdggigRiELAR
SOD2 *"KO A (C57BL/6J HZ)MMHy AH L RAA KK S 44 A RM, 56 R;18 R EF 4B
AL g 3¢ BB A IR AR K S M R, F 416 R AR Fe 3 K B 4 HE JkoR 4L R R 48 kAL A
TR RS R R R R T R R S BE AR AR RSB ARA DR RK SBEET o RS
10 B, AAMLTFEZARERERT, N RAE g B R, 2 E ) E RN IR 5
ik A F A Eaiast (LVFS) . A s & (LVSP) . £ 4+ X &2 (LVEDP) . £E A&
AR EFEFE(+LV dP/dt, ) 2 F A ERK T Bk £ ( - LVAP/t,,,) |, EAL 8 SIS LA (R 25 4, %,
JE ABA R AR S U4 BB AR, 3R R A M S ILE M KR S d 4B SR AR s LR B A5 4 K
¥ ,Western Blot 4. AL SOD & & & & K-F,SOD X F &4 m L SOD BaiE M, R LHarrar
B ¥ R s R E S JEMR E A LVSPLVFS. LV dp/dt.SOD2 % & & ik /K- Fe il iE b T e, fo ki,
WA dn 21 % & \LVEDP /K-F 2 fe 8 =42 & \ROS B BAL S Bifs = KB It &, S AR R LE M AL EHh
% (P <0.05), S4ERmumrbiz, kK %448 koma s R4k & s JEMk £ 144 LVSP . LVFS, + LV dp/dt.
SOD2 & & kik K-F Al dRIt 3, o4 Wikt & G K-F LVEDP. 2 f A 42 5 \ROS = 8L 5 i Hi 4
PR AR, SRR MBI & (P<0.05) 5 A Makbs, ik 44 A Wa ) Sk & kMR
F A \LVSP . LVFS. =LV dp/dt .SOD2 % & & ik K -F fefg & M It 3 , do 4% Fo $g 40 o 21 5% & K -F \LVEDP .
4 B A2 \ROS | AL BB 7= M KT 4K, S LB M ARG & (P <0.05) . &it H X 244k
AP ) B8 FR I S LAY AL BB AR A , A 3B Rk S IEAL B AR AP AR A

KEIE AR S HE; BARSIR; AL i AL AL EE

Eeffect of Astragalus Polysaccharides in Inhibiting Myocardial Oxidative Stress of Diabetes Melli-
tus  SUN Qi-lin', JU Jing', WANG Hao?*, YANG Ye-hong®, CHEN Wen-jie', ZHAO Xue-lan',
ZHANG Yu',and CHEN Wei' 1 Department of Geriatrics, Huashan Hospital, Fudan University, Shang
hai (200040) ; 2 Experimental Teaching Center of Basic Medicine, Fudan University, Shanghai(200032 ) ;
3 Department of Endocrinology , Huashan Hospital, Fudan University, Shanghai(200040)

ABSTRACT Objective To investigate the effect of Astragalus polysaccharides (APS)for myocar-
dial oxidative stress of diabetes mellitus (DM). Methods  Twelve four-week-old male healthy transgenic
SOD2 *'"KO mice (C57BL/6J background) were randomly divided into transgenic group and APS-trans-
genic group,6 in each group. Eighteen normal control mice were divided into control group, diabetic group
and APS-DM group,6 in each group. Diabetic group and APS-DM group were administrated with intraper-
itoneal injection of streptozotocin to prepare the animal model of diabetes mellitus. The mice in APS-DM
group and APS transgenic group were administrated with APS injection for 10 weeks, while the other
groups were given an equal amount of normal saline. Mice body weight, blood glucose, glycosylated he-
moglobin were detected. Echocardiography was used to detect cardiac function and hemodynamics [ left
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ventricular fractional shortening(LVFS) ,left ventricular systolic pressure(LVSP),left ventricular end di-
astolic pressure(LVEDP) ,maximal rate of the increase of left ventricular pressure( +LV dP/dt,,,) ,maxi-
mal rate of the decrease of left ventricular pressure( —LVdP/dt,,,) ]. Electron microscope was used to ob-
serve the myocardial ultrastructure, and immunohistochemistry was used to detect myocardial cell apop-
tosis and proliferation activity. Fluorescence quantitative method was used to detect myocardial reactive
oxygen species (ROS) levels, immunohistochemical method to detect myocardial oxidative damage
product level. Western Blot was used to detect SOD protein expression levels, and SOD kit was used to
detect SOD enzyme activity. Results
weight ratio, LVSP, LVFS, =+ LV dp/dt, SOD2 protein expression levels and enzyme activity were de-
creased in diabetic group, blood sugar and glycated hemoglobin levels ,LVEDP,the degree of cells apop-

Compared with control group, mice weight, heart weight/body

tosis ,ROS and oxidative stress damage product levels were increased, myocardial ultrastructure were
damaged (P <0.05). Compared with diabetes group, mice weight, heart weight/body weight ratio,LVSP,
LVFS, £ LV dp/dt, SOD2 protein expression levels and enzyme activity were increased in APS-diabetic
group, blood sugar and glycated hemoglobin levels ,LVEDP,the degree of cells apoptosis ,ROS and oxida-
tive stress damage product levels were decreased, myocardial ultrastructural injury were improved (P <
0.05). Compared with transgenic group, mice weight, heart weight/body weight ratio,LVSP, LVFS, LV
dp/dt,SOD2 protein expression levels and enzyme activity were increased in APS transgenic group, blood
sugar and glycated hemoglobin levels,LVEDP, the degree of cells apoptosis, ROS and oxidative stress
damage product levels were decreased, myocardial tissue and ultrastructural injury were improved (P <
0.05). Conclusion
myocardium.
KEYWORDS Astragalus polysaccharide; diabetic cardiomyopathy; oxidative stress; superoxide dis-

APS can protect the diabetic heart by preventing oxidative stress injury of diabetic

mutase

HEPRIR O LR (diabetic cardiomyopathy ,DCM)
A8 &4 T HE R %R (diabetes melitus, DM) & {HA
A FH v I F P Co I B bR 20 Ik s A Bl A P o JFE g B JHE
b RS S R R R R St WL A2 SRR SR 2R
Vi DCM 1 E 2 &bl =z — % 1G4 (reac-
tive oxygen species ,ROS) i A= iUAES i 0 LA
T Ak I 845 o ik 4 Ak 9 06 AL i ( superoxide
dismutase,SOD) J& A= ¥ 1K N 8 A Bt E AL B, Horh
SOD2 Sz 1l i .0 L2 ki A4 A4 B ROS 1) E L 41 4 1k
BiF° . WFFEEW], DM RO LAY AL 3 S 26 A 3o i U
T-5.0 LA SOD2 KA REIL 5 A0 G, 45 SOD2 &
IAJERHIET DM WU ALIR A g — A EE 2 0T
R FMEG R 2, ¥ 2 B ( Astragalus polysac-
charides, APS) & [ (13— Z Wl 4, e H 25
PRz —% R ETIPE I KB APS 1 iIAYT
(FlEN[1.0g/(kg - d) J5[2.0 g/(kg * d) ]) Xf DM
NGO HERA R IPVE R AR R APS X DM /NI
VERITE B 222 5 0 ARWFSE LEENR 14 14 % (strep-
tozotocin, STZ) i 511 DM /)N BRI 70 B SOD2 &
PR R B DR /N RO A TR, %845 APS i i) 154 SOD2 3=
XA DCM A1k iy A 457 1 m] BEHILI , iy APS 3697

DCM $fitift— D Ay S s A S g RL A
MHEIFTTE

1 Zh¥)  SPF g ffEdE: SOD2 3t A i B /) B
(SOD2*"")/NE 12 H,4 Ak, 1kH (18 £2)g, W[
Ry R AR R B A R A R R A
IR/ B[R]l ZR A [R)8 L R i  C57BL/ 6J /N R
18 K, KT (18 £2) g, Zi#iF Al iik: SCXK ()
2014 -0002, Vi b/NERA SR T8 BR 2% 1l B2 Bt
SEBG AR VAl ES : SYXK (977) 2014 -
0029, fHFRAMAIEIE (23 £2) C, FHXHEE (50 +
5)% , B HOGHR 12 h - e ehid i PE SR 1 A, el 77
WA /N A S ROK. i A B & A
58, 2 H ARG B RS YRR s a A Ae
FH/NHEME(No. 2019 AE I EERE JS -263) .

2 WA AAE  APS W A iR R AR BT
STZ (S8050), ¥ [ Sigma /A #); MEM 5 3% %
(11095 -080) , 2% [ Gibco 7 7] ; SOD I P 46 ] i,
& & (80109 ), i [ 3 = K2\ vl s ROS i i i
£ (S0063) , HE = K/ A BCA B & ik il
% (QF217936) , %[ Thermo Fisher /A #); ECL
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7 & (RH238934 ) , 36 [5] Thermo Fisher 237 ;
HH MW (RJI239701) , £ [E Thermo Fisher 2
H]; PVDF fi (MB0323) , 3 [ Milipoler 2\ w]; #5 H
Marker ( D530A ), H 4~ TaKaRa 2\ #); i J5 i 11
(LS004176) , 3£ [E Worthington /A7) ; Hairpin -1 %
Kt BR ¥ 41, Synthetic Genetics 4\ 7l ; Ki67 #i &
(558615) , 3% [E BD Bioscience Pharmigen /A l;
S EEIE IR BTk (4G10) , £ [E Upstate /3 ) ;8-OH-
dG #itk (ZY - 5913R), 3 [E QED Bioscience 2
A]; SOD1 #i ik (ab13498 ), # [E Abcam 2\ #l;
SOD2 #if (ab13533) , % & Abcam 2 ) ; GAPDH
Pk (ab181602) , %[ Abcam 23wl ; HAR i A1k
fitt (HRP) #7iC B £ Hi % — 91 (ab205718 ) , 9 [ Ab-
cam v H,

/NI B 12 WA (Vevo 2100 #Y), 4
K VisualSonics 72 #l; 4 21 1 % 1Y (tissue lyser
I1),3%E Qiagen 2 A ; 437 K°F (NSA124S) , fE[E
Sartorius 72y Al ; i I B I i {2 ( CR2032 ) , &
Bayer /A ) ;@ #i Y ML (Ultracut S &), 38 )T
leica A7) ;B M AL EE (H - 7500) , H A H 5743 1) 5 JBi
EREIR(TS =1 B, VLIR0E ] OB s XA 5
¥R ( RT6000 ), H 4 TaKaRa 7\ #; & B HL Uk £l
(Mini %) , 26 [E Bio-Rad /2 Al ; Hi 1k {X ( PowerPac
HC) ,Z% E Bio-Rad A #l; 2 T % E{Y ( Trans-Blot
SD Cell), 3% [ Bio-Rad 2\ & ; ¥ i 1% & 4t ( Gel
Doc XR),H Bio-rad 2\ fl; & 2098 % = 3 2.0 4L
(5427R) ,f#[¥ Eppendorf 23 7],

3 W K K12 H 5 JE G B R £k
JFERE L] SOD2 ™'~ KO /N i R R LB 7 e 1k 43 T
LR K APS FEREDIZH (n =6) ;8% 18 HIE % % B /)N
Sldie BB B AL 7 #3540y X IR 4H . DM 4 &% APS-DM
4 (n =6), DM 41 f1 APS-DM 4 %4 T STz
(60 mg/kg) HLURIE 1 I, Hoar 4R FARTRD ) 4 9 2E
LK AT I STZ 44245 3 Ka , K
S-2/0h 15 mmol / L /NS 2 DM B, 3TN
AT RN RN 75% , 2 WA R LU b
/INERGE AR R T S I R 45 25 T B, APS % 3 R 4 A
APS-DM ZH/hiL APS[2.0 g/(kg - d) | HE 4 253A
J7 10 JH, HAR A4 75 AR B OKVE | WA A
10 J& Ho APS (455 1 7 A4 A 010 5 G S Atk
s,

4  FrDIFERS KT

4.1 PRI M R MR AR 2T B R R YT
(i) 4 J] A /)N BR W AT, I AE 16 JE B SR R

AL GERrllhie e IEA R =

4.2 LREDIRE XS 1S EGI  APS ik
7 10 JalJe , {5 (10 mg / 100g) g Jis 7 43
TR, >R Vevo 2100 F/Ngh#) % a8 7 i2 Wi YL,
PRIAAE 30 mHz, SR/ NGO R A EHZ, HF e S0
K (heart rate, HR) , /2.0 & 56 il 45 4% (left ven-
tricular fractional shortening,LVFS) 2 %5, R
AR A O S S BRI 48 28 A0 0 & JE B R g
WREAYE S, 8 H MedLab £ g R 25, IKIK
ok Ze 0 & i 46 JE (left ventricular systolic pres-
sure,LVSP) , Z£.0 EE&F K AR L (left ventricular
end diastolic pressure, LVEDP) , ZZE N L& K I
F}# % ( maximal rate of the increase of left ven-
tricular pressure, +LVdp/dt,,, ), 225 NJE&R KT
[%3# % ( maximal rate of the decrease of left ven-
tricular pressure,-LVdp/dt,.,.,“ - "f0E M) .

4.3 DIUBEMEEINEE  APS IAYT 10 FJE /N
FRUME G FH B05E , B8 Bl b IEAL 2, 20 FRE )G,
RSN OEEEMEEZ L, K00
WLZH 2R i 0 R, O LA 28 — i 13 7 K
L PR (JEJE 50 ~60 nm) 3 % BSER M — MR
ARG, BT B WO NV RE Y .

4.4 Llair sy ARSI US , F Eagle-
Joklik 5572 25T/ B3 S Bk 5 396 ) o /D B0 I
FRBRO I N 0 00 2, B OO IR 2R 8B 430
FHLYI N, 0. 02% Jic Bt 13 1k J5 i =k e
REWAT, IF 42200 HIf Mg 280 1.5 mL .0
B A8 2 AR AR VA, FH T A AR A

4.5  JATKPAGIN ] S s 2Rk A s
ONHA R T 400 & 5. (81 Hairpin -1 ST
FRIRET A iC A T, A i =X A MR 43 25 A Hair -
pin -1 FHPERI AN 5 &, /] Schwartz-Saltykov J7
BT E A ABLO U T T AR U . 2 Sl
Jfl Bio-Rad Radiance 2100 MP £t 1 {34 Al Im-
age Pro 3 idttT .

4.6 SEFACERI ] S s A 2k A I
OIS S FE AL & 1. (] Kie7 Huiibric i 5E
SR, F I A AR 53 B T A K67 4044 R B 248 e
i, # Schwartz-Saltykov 75 i 178 4 5437 R F1
LRI FE AN %5 . 1% SE 5 Bio-Rad Radi-
ance 2100 MP £t ¥ R 5 Al Image Pro Jp B 4k
P47

4.7 ROS &l FH DHE/ET S 6HRE E it ik
Kl ROS i, & LBEFT B 2 20775 4 A 5 A



o E PG RS A ek 2020 4E 2 45 40 %45 2 1B CJITWM, February 2020, Vol. 40, No.2 - 199 -

AP, HEB AN ) ROS &k, TE A L ZEE B A
Jefa [ DNA b, A 250 RIS 0 b an
PO A W LA 4L ROS & i 1) 2/ F1 28 1k
f#i /] Bio-Rad Radiance 2100 MP £ 1 i {55 il
Image Pro 73 Hr#f4-%F 40 il ;N DHE 9560 B #4743
Mr, M+ ROS JE Ao

4.8 AL O e AR R f g ]
A2 0 7 U JIL AR AR A A K- o A i 5 i 2
fi2 ( Nitrotyrosine ) $7T ¥ & I 41 i H 2 A 19 44 1L 5t
s i 8 - BB 4R S 1 (8-OH-dG) i A4l 22 24
gt DNA ) % fL 461 5. 1 ] Bio-Rad Radiance
2100 MP 5%+ & 5 fil Image Pro 43 #r 3K {4 if
i,

4.9 SOD2 #H H KA/ FIBGE A {6
Western Blot 4] SOD2 & 36K, s
Z, 71 PBS W40, fim A 100 wb 2 22 vh i
(150 mmol/L NaCl,20 mmol/L Tris-HCI, 1% Tri-
tonX-100,1 mmol/L EDTA, & [ B3 il 51IR &

10 mmol/L NaF, 12 mmol/L Na,VO,,pH7.5) , i
F BCA Z5 & 1 1270 & I i 4 1 o ok 38, 45 41
SRR A B4 4k UKAE P, H 12% SDS-PAGE Hi ik 4y
B W TR 2 PVDF I |, T 5% Wi 3L 3 A
B, #E M5 PVDF K5 —H1 4 CFHE IR,
TBTS ¥ VE 3 ¥k, Bk 5 min, RIGHEZE R AN
THEZHUE 1 h, 53 K, &K 5 min, LA ECL
RS TERE P AT A SR bt BUE XY
SOD1 F1 SOD2 HYHLARAM Ny — T, [ H] HRP Fric i

FHit 19G 1E R —Hi, GAPDH £k FREX B, 5@ 3
T R 5 [ e A 1) R 5 2R 0 i B TR K
S T A AR S AR R R T R N BR AR 4 B Y
LB

fii I BCA & 1 s A7) 6l o B 1 ook 3, il
FH SOD I &4 SOD2 ik

5 itk K GraphPad Prism 5 44
BEATGETH 0T , BUH Lix s 2R, 4 00) L8R t 4G
% ,P <0.05 AESAGITE L,

# =X

1 BT mRE B A 21 8 FHOKOF e (3R
1) SXHRAL e, FE LN ALR APS 1 L R4/ R
(N RN 1V R A g S R O - V2 2 e o0 - 8
(P >0.05) . 5xf B4 b %, DM 4/INBR 6 .16 JA] I 4
16 JE Ak 2128 H KF-Fh s (P <0.05) ,16 J& 44
HFEAL(P <0.05) ;5 DM 41 b4, APS-DM 41/ i
6 .16 JE 1 Ak A1 16 J5 BE Ak i 21 2 K OF BRI (P <
0.05),16 JafA=E = (P <0.05)

2 SUCNEThREMIME S SI# IR (F2) 5
Xof B A, DM 21 1 5 DR 20 /0N R o0 JOE /1 o B A
REAR, 1ML 3% 2 /1 2% 9 8 25 L, LVSP \LVFS Al + LV dp/
dt &4k, LVEDP J} &5 (P <0.05); 5 DM 4H L %%,
APS-DM 41/)N O A LUAE 5, LVSP . LVFS #lI
+LVdp/dt Ft &, LVEDP &Ik (P <0.05) ; 5% 5L A
HHLER, APS 5 5L R 40 B/ T HCAE Tt i, LVSP,
LVFS #1 + LVdp/dt F}% , LVEDP [F&{k(P <0.05) ,

F1 FU/PRME M BEMaBEaE (xts )
6 J 16 J4
215
K (g) 23R M (mmol/L) K= (g) BEHLILKE(mmol/L)  HEEMLTE A (%)
if 6 27.80+0.72 5.70 +0.10 32.70 +0.68 6.10 +0.27 4.50 £0.20
DM 6 26.10 £0.78 16.50 £0.40* 22.40 £0.74" 23.60 £0.71" 8.80+0.60"
APS-DM 6 28.10 +0.62 5.80 +0.18% 32.20+£0.42% 6.20+0.12% 4.60 £0.25%
R 6 27.20+0.78 5.20 +0.10 33.50 +0.76 6.20 +0.20 4.62 £0.20
APS 53t 6 27.80 +0.81 5.70 +0.10 34.50 0. 34 6.10 +0.20 4.60 £0.15
T S xE A AL, P <0.05;5 DM 4 H4s, “P <0.05
F2 FAUNBCOIEDIREFIME S J1 45 Fn b3 (X =s)

a1 n OFE /R HR_ LVSP LVFS LVEDP +LV dp/dt ax -LV dp/dt ;.

LfE(mglg) (X/min) (mmHg) (%) (mmHg) (mmHg/s) (mmHg/s)
pagi 6 5.60+0.20 508.00+15.00 97.10:2.40  61.0+2.50 7.40 £1.10 8 335.00 £472.00 6 836.00 £570.00
DM 6 4.50+0.10* 514.00 +13.00 81.60 +3.00* 35.00 1,40 * 12.10+3.00* 5105.00+598.00 " 4 439.00 +322.00"
APS - DM 6 5.60+0.20% 504.00£11.00 96.40 +2.10% 57.00+2.10% 7.50+1.40” 8251.00+348.00% 6 698.00 +479.00°
L 6 4.10+0.41* 510.00+18.00 82.60 +2.41* 33.00+1.21" 12.50 +2.11*  5180.00 £4221.00* 4 605.00 %2 761.00
APS 3L 6 5.80£0.254 502.00+12.00 98.60 +1.824 55.00+2.324 7.30+1.024  8224.00 +2 452.00% 6 460.00 =4 982.004

T SR AR, P <0.05; 5 DM 4 L8, 2P <0. 05 ; 553 R At #s, 4P <0. 05
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3 HULLNHEMEAT B (A 1) SRR L
#,DM éﬂ%ﬂ%%éﬂlbﬂﬂiﬁﬁ%ﬁéﬁ@ﬁﬁﬁi‘m%,iﬂ
PRI A EL T 0 e i, 52 1 R AR ﬁ)?%ﬁ*i i

T BN S APS TA7 5 45 4L/ BUES L L B2
LT 1S B, SRR 45 TE L R )
W%,

4 ST B (B 2 .3, 3)
5%} BR2H o Ass, DM 2 RS R DR 0 T AR 8 T v (P <
0.05); 5 DM #H Lt %, APS-DM 21 8 T F B [ I
(P <0.05) ; SHIL A ¢, APS #5 3E R4 P8 1- 72
JEREAR(P <0.05) . S5 B4l b4, DM 41 finf 2L A
AR AR (P <0. 05) ;5 DM 41 b %, APS-DM
HIFARR B T (P <0.05) s 54 %, APS
FE LA B AR E T (P <0.05) .

5 541 ROS KFHYLLEL (K 4) S0 B LA,

A XA

DM41

APS-DM41

A WX HE4L;B O DM 41;C S APS-DM 41;D Jy i3
PIZH S E D APS LA 5 87 Sk Birdis J LU AS At
B AAE I O M AL ((x23 300)
DM £ Flf% R N4 ROS /K V-7 (P <0.05) ;5 DM
ZH H A, APS-DM 41 ROS /K&K (P <0.05) ; 5%
BRI L #, APS B 3 R 41 ROS 7K F-BEAIR (P <
0.05),

LR 2 APSHEILIR 4]

Q1
1.65%

apoptosis

TE A TR EE R B O G 21 SUH 22 TR A I I T A M Pl R &

B2 4000 E,n% e

A X 2 DM

APS-DM#41

Q2

Q2
7.05% 1.46% 4.93%

WA LN, 20 6 P T B
( x800 J7)

A A R

3B Dy G BE LGN A A I 4 2 M P A5 4 2, €0 Do LT ML , 21 €0 DAy s B P
B3 A4l USSR

( x800 J7)
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N
o

ROS/K /(100 pm?) >
S >

(=

XHEAL DML APS-  Hek APSH;
DM4L 4L LR

XA DM

APS-DMZ] LR A APSH L[R2

H:A 9 ROS KV HE: B R e 9k Kl ROS /KT EUR SR ; 50 BRALELEL, * P <0. 0515 DM 41 HL 4%, *P <0. 05 ; S 3L 41

iz, 4P <0.05

B4 &4 ROS /KL

R3 AALONUE T SHEHESR I
(4NHIECRM0°, X =5 )

4151 n Hairpin-1 AT Ki67 FHE:
X} B 6 2912.92 £636.39 61 260.19 +9 374.20
DM 6  28873.21+3511.32" 30661.26 +4 635.25 "
APS-DM 6 3267.87 £504.83% 58 006.71 4 764.12°
L3 i 6  26103.36+2926.39 " 26 987.75 %4 743.15"
APS #3EH 6 2897.89 +869.344  59088.8 +5771.324

T HAHRALE S, TP <0.05; 5 DM 41 HE, 2P <0.05; 5 LA 4L
#,4P <0.05

6 ARG YK (K 5) 5

XiF R AL LA, DM 4% 3 PR 41 S8 Ak 1 38 49 7= 4 Ni-
trotyrosine .8-OH-dG /K- 75 (P <0.05); 5
DM 4 It %, APS-DM 4 %A 1k it 14 7= ¥ Nitroty-
rosine .8-OH-dG /K V- [&A% (P <0.05) ; 5%k 5[4
2 He#, APS SR SEIR 4] S AL #5145 7= 9 Nitrotyrosine .
8-OH-dG 7K FEH[#{% (P <0.05) .

A B
__ 80
=X —
< g
» B
P =
;
s I
5 (@]
<] 1
= ©
z

: A & Nitrotyrosine /K H %85 B Sy 8-OH-dG /K- b
B SRHRGLILES,” P <0.05; 5 DM 411b%e, ©P <0.05; 4%
SENAL AL, AP <0. 05
5  ALHEALILI KT AR

7 #5541 SOD2 & [ 33k 7K V- Fl G I P 1Y 3
(K 6) SxHR4 L, DM 4 FEs 5K 4 SOD2 &
F TR KPRl IS P AR (P <0. 05) 5 5 DM 41 [hA,
APS-DM 41 SOD2 & [ 3 35 /K P Fn ity i M 755 (P <
0.05); 55 FE N4 He %, APS 5 5L [H 4 SOD2 & H
FIR AT Rl 5 (P<0.05) ¢

A B
16 10
X .8
& 12 £5 14
I = O I
yx 0.8 za ||
g §g“
S04 25 2|
0

XHEAIDMAL APS- #3E APS4L
DM41 [K41

DM/H [}\lfll

=S0D1==SOD2

SoD1 e mmes cgmaemmi ceemmiee amemare e 18 kD

SOD2 | S— 25kD

GAPDH e, e e anemw e 36 kD

XAl DMZL APS- LB APS4]|
DM4] [ESEN

FE:A Jy SOD1 1 SOD2 # [ ik /K P45 5% B
SOD1 il SOD2 i A& 45 5 ;C 2y SOD1.,SOD2 K [ HL ik
P XTI S, P <0.05; 55 DM 41 1A, 2P <0.05; 5%
JERL #, 4P <0.05

6 4541 SOD2 i [ 3Rk Fl i 1 b

W ®
M S5 N R A = R B Pk 2 —,
DCM zs—ﬁl%*;iﬂ:@Eﬂ)iiﬁ%ﬂzyﬁﬂﬂ*ﬁﬁ@%Z% il
RS rE O IURZE , 15 DM 8 L AE 1 9 1 R 56
M ST ARE YIS, A0 DM — Rl s 5.0 i 5 &
TECZAFIAN SR, A Py S i TC R 2
MR DM BHIF A ik, S4R% A 30 25
Yty s AT 8l i€ 22 DCM 1 & 2E & Ji HoAT 21
A IFTECUESE , 3588 1 = URHF 0 WL I 1) 4
A5 B /2 DCM 1 8 B2 R A HLl 2 — 12",
PR I, ROS A e 2, Ht A AL B 7K P AR A
A RN AT A TR A, 32— 20 45 0 ORL AR
MR S I FZ A PR N —DRERAG2E , i I AR PETR R, 5]
AN T, SO D HER AR A, e & Aie it T DCM 1k
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