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MRS E S D (L ES DNA BHEAL T BBk
WHELNESERA R EAER

B, R, e
(L FERKLWEBELER 1. ADF, 2. B E2H, 3. 0%A, L 201203)

HE . BH it s 8 R LB DNA (EC-DNA ) P ALK U 2 3) Bk #5 48 AL % o 49
YR, 7k 16 A ApoE " R (ApoE 41) T & MgAHRA, 16 R C57BL/6 DA (WT 1) 4T R4
AEAT & g AR 09 E B AAAPR AN, 28 TRAAS 8. 120 16 A= 20 JAAan ) R g, T SHIRALEH SR A8
(MDA), FHE (ROS) &%, RA#EHRZREIBAR S (RT-PCR) #AM 3 b4 42 20 I h A2 F A 4
AL#E (EC—SOD ), DNMT1 mRNA 7K-F, $ X 7 ALK FbE J A B4k B 4 £ 3 Bk 2142 EC—SOD DNA
WHRAMEE, ¥ THP-1 #Fh Evdmie, 5434 2axtBa (NC4), 28t (pEGFP-NI1 41 )
Fe T AL (pEGFP-N1-DNMT1 41 ), NC 48 REATFTA L, 48403855, pEGFP-N1 4N 10wl f§ R
4K Lipofectamine #7 20 . g & i #B4K pEGFP—N1, pEGFP-N1-DNMT1 Z84e A 10 w1 8§ ST 4Kk Lipofectamine F=
20 g pPEGFP-N1-DNMT1 E4 R H AR, 3k 24 h SR 486 EC-SOD, DNMT1 & & % ik = EC—SOD
DNA ¥ ALAZE . 458 % 8. 12, 16 /220 A, ApoE 41 TC, LDL. TG 24 F# %, HDL LW Z E 4L ;
A8 ApoE” 48 TC, LDL., TG, HDL 5 WT 4tdk, 2 3 A%t 5 &L (P <0.05), TC, LDL, TG & T
WT 4L, HDL AR T WT 28, % 16 42 20 B, WT A3h kAL A K 20 FL 25 AL A >, ApoE 40 £ Sk M JBL A
BIGESAEEEFE, $ 8. 12, 16 & 20 B, ApoE ™ 41 MDA, ROS 2 &A#, &aFE ApoE”™ 41 MDA,
ROS & T WT %41, ApoE " 21 EC—-SOD mRNA % ik 7K-F, DNMT1 mRNA % ik K-FF2 EC—SOD ¥ &K
5 WT ki, 278 % FEL (P <0.05), EC-SOD mRNA F A K-FALTF WT 28, DNMT1 mRNA %
ik /R -FFe EC-SOD ¥ ALK -F& T WT 4, pEGFP-N1-DNMT1 41 DNMT1 & & &35, EC-SOD ¥ A4k
JKF % EC-SOD & & & ik K-F 5 pEGFP-NI1 £8F= NC ZAb4x, £FA%it% &L (P <0.05), pEGFP-N1-
DNMT1 £1 DNMT1 & & &5 . EC-SOD A MK-F 3 T pEGFP-N1 A NC 41, EC-SOD % & £ ik K-F
1&F pEGFP—N1 414= NC 21, pEGFP—-N1 414z NC 41 EC-SOD. DNMT1 & @ % EC-SOD ¥ ALK -F ik
E R AL FEL (P>0.05). & EC-SOD FAMAE A&, F5 EC-SOD &k KAk, MRIKI A B
BB R SRS, AR R B IR AL

KB ;PR RACH I AILEE s DNA P ; DNA WA 5 SRBARRRAL 5 BAL AR

FRESZES : R-332; R363 XHEAFRIZAD ¢ A

Role of extracellular superoxide dismutase methylation in
atherosclerosis

Jia Chen', Xiao-long Yang’, Xun-feng Zhang’
(1. Emergency Department, 2. ICU, 3. Clinical Laboratory, Shuguang Hospital Affiliated to Shanghai
University of Traditional Chinese Medicine, Shanghai 201203, China)

Abstract: Objective To explore the mechanism of extracellular superoxide dismutase (EC-SOD) DNA
methylation changes in atherosclerosis. Methods Sixteen ApoE™ mice (ApoE™ group) were fed with high-fat diet,
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and 16 C57BL/6 mice (WT group) were fed with ordinary diet without any high-fat component. The serum lipid
level, aortic morphology and tissue MDA and ROS content were detected in the 8th, 12th, 16th and 20th weeks after
feeding respectively. The EC-SOD and DNA methyltransferase 1 (DNMT1) mRNA levels in the aortic tissues were
detected by RT-PCR. EC-SOD DNA methylation level was detected by nested methylation specific PCR. THP-1 was
induced into macrophages and divided into three groups: NC group (without any treatment, continue to cultivate),
pEGFP-N1 group (added with 10 pl liposome Lipofectamine and 20 pg of empty plasmid vector pEGFP-N1),
pEGFP-N1-DNMTT1 group (added with 10 pl liposome Lipofectamine and 20 pg recombinant plasmid vector pEGFP-
N1-DNMT1), The EC-SOD and DNMTT1 protein expressions and EC-SOD DNA methylation level were detected
after culture for 24 h. Results In the 8th, 12th, 16th and 20th weeks, TC, LDL and TG of the ApoE" group were in
increasing trends, and HDL had no significant change, the TC, LDL and TG of the ApoE™ group were significantly
higher than those of the WT group, HDL was significantly lower than that of the WT group (P < 0.05). In the 16th
and 20th weeks, the endothelial cells of artery tissue were regularly and orderly arranged in the WT group, while
in the ApoE™ group aortic intima was obviously thickened with inflammatory infiltration. In the 8th, 12th, 16th and
20th weeks, MDA and ROS of the ApoE™ group were in increasing trends, the MDA and ROS content of the ApoE”
group was significantly higher than that of the WT group (P < 0.05). EC-SOD mRNA expression level of the ApoE™
group was significantly lower than that of the WT group, DNMT1 mRNA level and EC-SOD methylation level were
significantly higher than those of the WT group (P < 0.05). DNMT1 protein expression and EC-SOD methylation
level of the pPEGFP-N1-DNMT1 group were significantly higher than those of the pEGFP-N1 group and the NC
group, EC-SOD protein level was significantly lower than that of the pEGFP-N1 group and the NC group (P < 0.05).
EC-SOD and DNMT1 protein levels and EC-SOD methylation level had no statistically differences between the
pEGFP-NI group and the NC group (P > 0.05). Conclusions Increase of EC-SOD methylation can lead to decrease

of EC-SOD expression and weakening of body resistance to oxidative stress reaction, and ultimately results in

development of atherosclerosis.

Keywords: extracellular superoxide dismutase; DNA methylation; DNA methyltransferase 1; atherosclerosis;

oxidative stress damage

Sk EERE AL ( Atherosclerosis, AS) &S50
WUREE ., g . SRS ks A A vk O RS (O
OV ). B BE SO i I e Y E R Y, H
BTS¢ B U2 S8 A 07 5 LA R AE R, 51 Y
Jei BRI AE A& A S LR AR L3 BE GBS S T AS IR
Ak AE ALY B AL (superoxide dismutase,
SOD ) SEALAHRHT S A iy B 4505 19 32 2B A A &=,
H A 41 e b SOD ( extracellular superoxide dismutase,
EC-SOD ) Je:ME—1E AN AN A HF A 45 B AL DI RERY
iy, UL I A REDT AL Y 2R R, DNA F AR
AE R — R E R ML T, 257 ASHY
RN R AR AE RN, S AN, H TR TC
FE SRR PR LG 57 1 T g5 SR ZRMLIBAL U, )
J& EC-SOD AL, 215 AS A A K. T,
AT ok 5 BRI A A TR B R
% ( apolipoprotein E—knockout, ApoEil’ ) /N BRI A
THP-1 SR AR ELEAR A, W4 EC-SOD AL,
5 AS BICHR K ATREME ML AL, B AS B IA 4Rt
PRI EER

1 #REFE
1.1 KFH S

RPMI-1640 55 37 51 A 58 [E Gibeo 24 A, [
FUAE. W, 6 A4 M0 . BCA 8 e 52
SE T & BT M s KA HRBEFE T, Trizol
AL R ok B G W4 SN (reverse transeription—
polymerase chain reaction, RT-PCR) & | & . }g§ Ji
1N Lipofect:&lminevrM 2000 Wy H £ H Invitrogen NI
pEGFP-N1-DNMT1 20 Bk Z4E b 5 R L ) T2
AR R A, DNA #BGAR G . MMLV 905% 5l
dNTP. Taq DNA REH . HEHEIE A 3£ E Promega /v
A, THP-1 SZANMIRR . KT iR DHS o W _EIEHE
AESOABRA R, FERGIYH ElE T ARG, N
MWERE . PVDF 58, —be LA AR I A SE1E Sigma
/7)., DNA FI R4 32 1| ( DNA methyliransferase 1,
DNMT1), SOD3 Hiff . B —actin /N FIEEGIIAR, 5
TEIR7EZ (fluorescein isothiocyanate, FITC ) Fric
EPLRT 1eG —HiIA H 5 [F Santa Cruz W], N
i ( Malonaldehyde, MDA ). 1H & (reactive oxygen
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5 28 &

species, ROS) R &340 H FiEoiE A Y RHYE
A RAF
1.2 FYHESIE

16 HUBETE ApoE™ 3255 /N L (ApoE™™ 41 ) F1 16
HC57BL/6 /N (WT 41) W [ b K2Esc s sh
O [PFAIES : SYXK (5T) 2016-0028], 8 J&#E, A&
18 ~ 22 o, bRMEALIAFE B35 [SPF iP5, 12 h
SRR 12 h JREETEER, AHXTIREE 40% ~ 70%, RE
(22+2) C o EdimEHIL T « BkH 25%, K 25%,
GPF 13%, K3 20%, 10k 6%, HABGK 1% ; &R
T RHEE Jy « A AR A 5% BRIT . 1.5% R
5% HEHEHFN 0.2% MHRREN . WT H4G T AL AR
A B AR 5, ApoET 44T R IR IRRIE 3%
/N R AIOK 20 R, TR SESLE
1.3 HpatEsR. SESLE

THP-1 54 41 i Bk 2 Fh T RPMI-1640 15 3% 3,
T 37°C. 5%CO, HEIE A TR, ERHE T
WERAMIE A, AU REA K BBy e, 4
TN B LA, KAt sr R 3 4 . S IR
2 (NCA), mHEkZ (pEGFP-N1 41 ) FiEZH it
4 (pEGFP-N1-DNMT1 40 ) 5 B4kl 5 05 240 it
1) THP-1 40fakk, NC ZHHI & 15% Jad- i i RPMI-
1640 15 35 FL 4k 22 5% 9%, pEGFP-N1 41 hn A 10 w1 JI§
JEigN Lipofectamine F1 20 w g %5 SR 3R AR pEGFP-N1,
pEGFP-N1-DNMT1 ZHfiIA 10 w1 J§AA Lipofectamine
120 w g pEGFP-N1-DNMT1 FEAH Fokiaik, F 37°C.
5%CO, FHiFE, B 6 h B | IRIGFRI, 254140 Hudk
LRRESR 24 h 5, AT IR SRS
1.4 FLIE5EH

P4l TS5 8. 12, 16, 20 JEI;, HikaEH
Bea FUNRL, RIS 2 ml/100 g BRIE, & T T
ARG L, HHERIRER, BURAEFEKIM 3 ml, # & 20 min,
5000 r/min Z5.0> 15 min, W IR, BT -20°C UK
TRAERrRE . RIS /NN AE, JHIEIRGE F28hfik, ZEBEER
IR, DIIGEE £k 0.5 em ZbM B, 4
25y, — AR 4% 2R WP, HAY
TWAE T IRATF
1.5 R
150 sdefigeml R4 H s BT ORIN /N B
K% B2 R 25 11 (low density lipoprotein, LDL ), &%
ERgEH ( high density lipoprotein, HDL ). =EEHE 0

( Triglyceride, TG ). BHEEE (total cholesterol, TC)
Mgk, Hb LDL, HDL R # B, TG, TC
K2k,
152 AU EFIE 4% ZRPER N EH
KEHEL, AR, AL 4 wm RESET A, RITTRA
R - e ieta, hPERIEE R, e TAEE A
BUBSSRHIE
153 AALmgdgirten B4 g HEEEAR, )%
FEPFTRIAIH, 12 000 t/min B0 15 min, B E S
Mo RAOCE kel £ 5 ikZH2] MDA . ROS
i, AR T B EA I 560 nm Ab I OGRE
B, SR FIARAEM 23 L RF DA B T VR B
1.5.4 RT—-PCR #& £3h k442 EC-SOD ., DNMT1
mRNA 7K -F {&ﬁEF'EUHIiJJHﬂ(éEQR, E@?ﬁ’q’:{}ﬁ,
Trizol RNA i i ial 7] & £ MU ZH 21 & RNA, 525147
6 B ARG I B RNA ¥R . O 1wg B RNA 2 1]
GeneAmp PCR TR A e I W e S A ¢cDNA ;& R
Z o WSR3 ], RNA LSRR 1w, 30%%
SEBE 21, TEM L ZEEIYS T, INAXZEKRN T
ZRMRMIEZR R 201, 37CABIBN 50 min A A
cDNA, #f cDNA & T PCR AR R P79 1 (5]
YIF 51 UL 3R ). PCR WA & : PCRFIR A )
1251, DEPC8wl, ¢cDNA 25w, IEREEIH 1wl,
SRR FR 25wl s RBEAR A 0 95 C HLAE 1 min,
95°CAEE 30 s, 55°CIEK 30s, 72°CHEfHi 1 min, 40 4
PERE 72°C 5 min, fEMZEMHR 55C ~ 95C, #
PCR 7~y & T BN WHEE IS FL Ik o 9 38 B, i i
HZElE S (Co), HRERERERRE (27°°Y),
LL B —actin fE NS IRIATICE, 404 H BB AR
Fikit,

Mk SIMFEIERTIERERKE

519 KJE /bp
EC-SOD

iEfl: 5 ' “-TGGATGCTGGCCAGATCG-3 180
ZI6: 5 ' “TGGATGCCAGCGTTGGAG-3
DNMTI1

iEl]: 5 ' ~GGAGCCGAGCAAAGAGTA-3 ' 215
JZli]: 5 ' ~GGGAGAGACCAGCCAAAT-3 '

B —actin

iEff: 5 ' —~AAAGTGGACATTGTT-3 ' 179
;5 ' ~ATTTGATGTTAGTCG-3
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1.55 £ X P HEAH T PCR 40 £ ) BR4LLR EC—
SOD DNA ¥ A 4t#2%  DNA 3B H) & 3 B 41
S RNA, 4% e W BE A6 ) PR 2 DNA Ve B2 A4l
B, PCR & W & & : Power SYBR Green PCR Master
Mix10wl, 514 1pnl, DNA #if 2.5 1, ddH,0 1511,
55 1% PCR R FHAMU S Wy, BB 55+ 95 C 1l A8
£ 5 min, 97°C7AEME 30 s, 56°CE K 30 s, Hit 354
¥R, #4565 1% PCR P2 W% BE 50 %, B 1l 17
55 2% PCR [, 95CHIZEM: 5 min, 97°C7ZEYE 305,
62°CIR K 15 s, ST 35 MG, BT B A Sh
MR EL AN, K PCR 7= 90k Bl Wi BE I FL Uk, TR
o B g, SAMT NUEEERL, WL %= H Ik
oG BEAE /(W ARG % BEAE + A B AL O % B
) x100%.

1.5.6  Waestern blot #M EC—SOD. DNMT1 & § 7k
o EC-SOD DNA VA2 & B %42k K 88
YL, FEIHEFRUL, PBS vk, IMABLOAE T, FHINA
1 ml 4 A 24 E T vk L 245#% 30 min, 4°CAMF T
> 15 min, % H] Western blot £ il EC-SOD, DNMT1
FEKE, ¥ 20p g EARBUEE T 10%SDS-PAGE
HLUK TS, W RNETERE R, I 5% IR RG24 Wi &

25 -e-ApoE™ 41 +
-+ WT 2
20 1
2
= 154
£
£
Z 104
S
F
5 -
0 ¥ T T T
8 12 16 20
A TE] / 8]
A
2.57 '.'Ap()E_/_ 2 T
-+WT 4
207
=
S 1.5
g
> 1.0
F
0.5
e S —
0.0 T T T T
8 12 16 20
] / &
C

M2 ho A BHT A EC-SOD R vg B Hi ik . ffi A
DNMT1 BreREHLIAR, 4°CHER 24 ho TN FITC A%
ICH P 37°CHFHE 2 he PBS Mk 3 1k, %M ECL 1k
SRR IA SRR, U B -actin fENNS I, 43
Br B S5l AT ek . 45 4141l EC-SOD DNA H
SRR DR b
1.6 SitZEFH*E

K H1 SPSS19.0 B AT B A 3, i BEREH]
P+ brdEZE (x+s) 3R, SREREZE 2001,
P LLECR ] SNK—q Ki 56, P <0.05 h 2 S A geit2#

2 #R

21 ImAS/KFEZK

%8, 12, 16, 20 J&, ApoE" 4 TC ( WK 1A),
LDL (WL 1B ), TG ( W 1C) R T FEia# (F=3.140,
4.183 F14.920, P=0.041, 0.033 1 0.029 ), HDL( WA
1D) B (F=0.735, P=0.955) ; B ApoE™
4 TC. LDL, TG T WT 41, HDL{XTF WT 4 (P <
0.05 ).

-o- ApoE" #H
- WT 41 i
—~ 6-
= t
E i
£
g
= ¥
g5 2
0 |
8 12 16 20
Fisf ] / &
B
2.0 —O—ApoE’/i H
-&WT 4
—~ 151
=
3
£
E 1.0
= ¥ f i
T 051
0.0 T T T  ;
8 12 16 20
sf ] / &
D

5 WT 4L, P<0.05
1 FAMAELLE

.21.



R BREE 2 Ak

o 28 %

22 EFHIIREBESE

5516, 20 Ji, WT ZH 5k ZH NP B At 5 A5 R 00
Y, FENAH RS, N ER s
JROUR 5 ApoE™ ZH F kN BEI] IR, A REFEA
PRI PERERS, T WL HES Y . R T A S
BRI B . DL 2,
2.3 SFEHISHRTN

8. 12, 16, 20 J&, ApoE™ 41 MDA ( WLI& 3A ).,
ROS (UL ¥l 3B) & Jt & #a % (F =8.143 Fll 9.224,
P =0.021 F10.019 ), 4B Bz ApoE™ 241 MDA, ROS &
FWT 41 (P<0.05),

24 EC-SOD. DNMT1 mRNA X EC-SOD H
EWRTETR

%5 8.12.16.20 J&, ApoE™" 21 EC-SOD mRNA ( /i

K 4A ) FkKPERT WT 41 (F=17.320, P =0.000),
DNMT1 mRNA Fik7KF ( ULE 4B ) 1 EC-SOD HI &
B (DLE 4C) BT WT 41 (F =16.477 F1 4.965,
P =0.001 F1 0.024 ),
2.5 pEGFP-N1-DNMT1 # 3 J§ EC-SOD,
DNMT1 B K EC-SOD HENKFET{L
pEGFP-N1-DNMT1 44 DNMT1 2 4 % ik ( UL /&
5A) J EC-SOD H ALK (WKl 5C) T pEGFP-
N1 4 (F=7.884 f16.329, P =0.028 F10.037 ) I NC 41
(F =7.955 F16.059, P =0.004 10.019), EC-SOD &M
FikKF (UL 5B) KT pEGFP-N1 4 (F =15.365,
P=0.000) FfINC# (F=6331, P=0.037), pEGFP-NI
ZH FIl NC 2H EC-SOD . DNMT1 & [ % ik /K F } EC-
SOD HIIAVAKT LA 22 R Iese it 3L (P >0.05 ),

2 MAFIHPIHRERETE

2.54
2.04
o
= 1.5
£
£
~— 1.04
=
a
= 0.5
0.0 T T T T
8 12 16 20
Hsfra] / &
A

1500+

-~ ApoE" 4H ¥
- WT 4
2 !
= 1000 T
2
* 1
w500
=]
=~
a3
0 T T T T
8 12 16 20

IR 1H] /7
B

T 5 WT 4 b#, P<0.05
B3 WHERNNBIERLE
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37 2.0n DAP‘)E_/_ #H 80 []ApoE’/’ 2H
i o MW A ) < W 4l
2 =~ . T
%) Q159 & i s B 60] ] tT
#® 27 i ‘ X
< = <
= Z 1.0 40 .
E ! - B
8 = ‘ 2
& S 0.5 j a20-
0 0.0 T (I_ 0 T T T
8 12 16 20 8 12 16 20 8 12 16 20
A I / A i) / ] 1] / J
A B C
5 WT 4lH#, P<0.05
4 48 EC-SOD. DNMT1 mRNA % EC-SOD HE/KF L
NC NI DNMTI NC NI DNMTI1
2000 bp
DNMT] [ a——_—— EC-SOD WE—_—_— Jaahar
500 |
250 h[‘l
100 bp

B -aclin wmemme enm——"

B -aclin «u— — a—

M u M u ™M U
1 2 3
1.57 1)2) 2.5 100~
S
B T B0 }-\}— 1)2)
R4 R 7 ]
® 1.0+ ® L5 %—
a0 pan m 607 -
e il ~ T
Z05{ T —— 7 £
a o =
=05 D2) £ 201
<
0.0 - : I 0.0 T T T 0 T T T
1 2 3 1 2 3 1 2 3
A B C
1: NC41; 2: pEGFP-N14l; 3: pEGFP-N1-DNMT1 #1. 1) 5 pEGFP-N1 41H4%, P <0.05; 2) 5 NC 41H#, P<0.05. M: H AL,
U: AEH L
5 pEGFP-N1-DNMT1 #:tj5 EC-SOD., DNMT1 EHF*KiA K EC-SOD BHE K FLLE
3 itig F B BKARTEY) 7 Gt 7R ApoE™ 28 3= 2l ik N i B &

IEFIERT, PUARLE TS A A A sh AT,
LA TR w2 B A A T BR R A
S ROS B, A GRAMNBE ™. BT
WESCEAL R A 5 AS R AL Tk R VIAEG, &
AN REIE i 75 S AV E T 5 TS Ry B 8 RE S hvy AT
IS5, PRIHCEE P BT AEAIRTT I AS BRI 32
BETFBt, ApoE™ SLH /N FUR & AS BLALE I 1) 3
Y, AFRR IR REIE SR ApoE™ /MR, 255 IR
ApoE™ 41 TC . LDL.TG #&F WT 41, HDL It T WT 41;

R, WT 418 KA 2NN K 20 Ml 25 RN T, IR SE
AS /NSRS il LT o #E— 20 4B W 2/ B 4R AL
NSFERR , 45 R ApoE™ 20 MDA \ROS S Fhi e,
HIFBE ApoE™ 41 MDA, ROS T WT 41, il AS 5
SEAL R AR B I G . NOMIYA 25 " 438 Fr 4 1k
I FAREA S 078 P B2 AL, RIS & R AR B B A
JERUUAL, X —id IR AS WA s F & . PEREIRA
25 W IF S R BE ML SR Y ApoE /N BRI A S8 T,

ROS ZK-F4EAN , RS R AR M AE R 25175 S S A RS N
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B A A N BT, RERS 5 3l F B AT A Ak
Bk 2, Hid EC-SOD ME— /234 T 40 i 4 B Bt 48
b, Hal 55 OBFRS A, KA A ik
9 H,0,, PRIFHSUR G LA A S, TR AS &
A BOB AT E L, EC-SOD i HAT VT P IR
PE NO BYFET, B 7= A2 59 NO BES I 51 1fi 45 SF- ¥ UL
A R EE , SETII AS A EFEERE . ARWTIE
K ApoE” 241 EC-SOD mRNA kKK T WT 41,
UEHH EC-SOD & AR5 | B i Ht A b B A = T Rk
59 S EAS iU Z —. TEOH-FITZGERALD % ™
38 Bk 20 i &1 v e BE EC-SOD fEfg A 305 B A A
He, AL EE BT B IR, R R 20 i
48 [ R A E, S AS (E . BREAK 4™ 1
UESE EC-SOD BE %4 i 16 i L4 il 1 ( NADPH ) #01
ROS 421 A A4 H B 5L, /N EC-SOD 2 (K] i
BJm, AN AE AS AR THES .

HArc 288 EC-SOD J2htE b £ 2R, H
S HAE SR AR AL i A AR LTI A AE — 2 i
W& T E P F IR A, AT AR S 055
FAEC A R T VE T o AR 3 Wast A% iy LY
Fric, DNA HBEACTE Z R E Y2 Dhfeh A5G Ak
FHUL A RRAE X 40 BRGSO AS B R AN E 1
4 R AU EIFR] 1 (TIMP-1) JEATHGI, 45
FRIEAS B AN E I TIMP-1 £ A% T 1E 5 % IR 2,
HE—2 e L REAR ML 5 TIMP-1 K5 )7 XY
e LB I 56, $ R DNA H kAt 8
AS e B IR R 2 — o A58 ApoE™ 41 EC-SOD
FACAKF- =T WT 4, B AS &% Al g5 EC-SOD
ALK n, 261 530 EC-SOD ik T A 56,
DNMT1 2 4EREFE R DNA LB RS E 2R R,
LRI DNA AR G5 ™ 5 DNMTI 5%
k5 DNA HILBRREEIEADG, SEEH R A ™,
AHFFEIESE ApoE™ 20 DNMT1 35K V& T WT 41,
A )5 e DNMT1 4 5 W41 il DNMT1 28 1 % 8 &
EC-SOD I EAL T, EC-SOD M # kMK, i
DNMT1 fE 1k EC-SOD % H 3 [ )i, 53 EC-SOD 7K
SEREAR, SETINE AN, BRI AS, X —
25 R AL 78 DNMTL a] LIRS AS BE MG Y7 1N
FEVE RIS

Zi L irid, EC-SOD W bR, FEEC-
SOD FRIEREAIK, WUAHCHT AL N RE 0855, fx
LRI AS,

& £ X #:
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