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DNA 3 i #5157 12 & 1 ) 72 ¥8 PR 5% B 3h Bk
WHELFRIERTR

BV, THFS, BER.F FL B TN 2Rl
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EEY B8 50T DNA SUHE 85 016 52 B %1 E B8 DR B0 sh Bkl BB Ak R g E . ik Wistar MR
UBE AL A9 3 4, BIVIE % BRALCA 41D o 3 8l fik 9 BE BR 4 243 4 (BB 4D 9l IR o A 78—+ 2 2y fik 1y 88 3ok 48 i 495 401 (C
), CHRHHENREE R (STZ) — R M I8 s V8 5 Al S BB PR AL 1 4 STZ 72 h j5 . B4l C 4R R ititT £ 3h
JikER 23455 A ARG 43T LA i ARDRHA 5% 5 A 41T LASE RN 3% L 45 R W D i s K R R B AR k. T ARE 2
JE 4 JE L6 8 JE L BUK B S Wkt AT AL B2l FLAE A B (SA-B-gal) Yo  HE Y&, 355 35 3h bk o9 1B AR A it
TR AR P T L L o 8 2 b 2 e 0 4G TN Tl TR b H Y 2 9 R A a0 A T o 5 AR R CATIMD) | s 2 1k 40 it &) 1 A6
W5 A 2(CHK2) (@M b Po3 ML A 1 2A B FIR(-HZAX M %RiE, &R ARE 2 8. A AKRF 3k
PR AL SA-B-gal J 8 R FIHE. B 410 C 4l K Rk SA-B-gal Yo 4 BH £ X 3085 > H7E 40 HE YL 7R B 410 C
HAR R TSP A T GA b R A . RS 4 LB AR C B 3k I 2 4k SA-B-gal Y 0 B A PE; HE 4 7
~ C 4l B 3 h ik i 3 JEE B 4t L 8 sh Dk o9 B TET R A 4 A B 43 in (P<C0. 05), AR JF 6 B, C R R FEsh ik
JE %Ak SA-B-gal Yo {0 2 PR B FLAL B ALi s HE e faR C 40 K B8 3l ik sk JE B i 780 sl ok s A+ B 1k B B, B B
PRSP 1B UL AN B HE B SR AL L TR A B R A L B R AR . 5 A AL B 1A L, 3 Sl ko e i B TR LY 3% in (P<C0. 05) . RJF
8 J& . C 4K B 3 gl ik P B b e £ FH PR T AR A B 4188 s HE B8R C 41 R B3 8l Bk s B gk & i A 30 0 R A
AP PN TR T AR L P P R T A LA AR B S I (P<<0. 05) s AL e s C AR R E S BK A R R y-H2AX,
iRtk ATM . B Rtk CHK2 B Rtk P53 Rk ¥R HME . LAE A BAKRRESN KNI S RA Y LT HME, &
W ORRCIRAS TR i B P B A S O - DNA KU 58 495 i 80, BUEE B3 495 18 AL 2 5 1 W5 FR 6 203l Ik ot hl
kLR E.

[£#R]1 DNA WHEEHGBEE I s WRW  sh ke

The Role of DNA Double-strain Damage Repairing Mechanisms in Diabetic Atheroscolersis ZENG Li''*, DING Qun-
fang'® , XU Ting-yuan®, LUO Fang', GE Ning', LI Shi-tong'. 1. Department of Gerontology, West China
Hospital , Sichuan University, Chengdu 610041, China; 2. Department of Gerontology, Sichuan Academy of
Sciences & Sichuan Provincial People’ s Hospital , Chengdu 610072, China; 3. Department of Gerontology .
Chengdu Military General Hospital . Chengdu 610083, China; 4. Department of Gerontology, Nanchong Central
Hospital, Nanchong 637000, China
/\ Corresponding author, E-mail: dingqf2006@ yahoo. com. cn

[ Abstract]) Objective To identify the role of DNA double-strain damage repairing pathway in the
development of diabetics atherosclerosis. Methods =~ Wistar male rats were randomly divided into three groups:
control group (group A), balloon injury group (group B) and diabetes + balloon injury group (group C).
Streptozotocin (STZ) was injected into rat abdomen to induce diabetes. After stabilizing high glucose, rats in group
B and group C were both under aortic balloon injury technique and fed high lipid forage post-operatively. Glucose
levels and weight were observed weekly. Segments of aortoa of three groups were taken at 2, 4, 6 and 8 weeks,
staining of senescent B-galactosidase (SA-f-gal) staining, HE and changes of aorta under light microscope were
observed. The area of tunica intima (I) and tunica media (M) in aorta was measured,and their ratio (I/M) were
analyzed. Expressions of gamma-histong family 2A variant (y-H2AX) , phosphorylated ataxia telangiectasia mutated
(ATM ), phosphorylated checkpoint kinasen 2 (CHK2) and phosphorylated P53 were detected by
immunohistochemical staining. Results SA-8-gal staining positive areas were dotted around in group B and group C

but not in group A at two weeks. At the same time, a slight hyperlasia of aortic neointima was observed in HE

/N W EVEH , E-mail: dingqf2006@ yahoo. com. cn
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staining of group B and group C. SA-8-gal staining was positive scattered within the tunica intima of aorta of group
B and group C at four weeks, and HE staining promted a significantly greater of aortic neointima in the group C than
that in the other two group (P<C0.05). Positive regions of SA-B-gal staining were more in group C than group B at
six weeks. Typical atherosclerotic plaques were formed, vascular smooth muscle cells were disordered arranged and
foam cells were aggregated in the plaques of group C at six weeks post-operatively, and intimal membrane areas
increased than group A and group B (P<C0.05). At 8 weeks, SA-f-gal positive areas in group C were greater than
in group B. The arteriolar wall was markedly thickened and the lumen was narrowed. The area of intimal membrane
and the I/M radio were significantly greater in group C than those in group A and group B (P<C0. 05). Positive
expressed of y-H2AX, phosphorylated ATM, phosphorylated CHK2 and phosphorylated P53 were observed in
typical atherosclerotic foci of group C, and weaker expressed in group B. Conclusion Cellular senescence of

vascular edothelium is triggered and DNA double-strain damage is increased in diabetes. The DNA double-strain

damage repairing machines may participate in the development of diabetic atherosclerosis.

[Key words])

Atherosclerosis

S ok ok B B Ak R — b o E A OB FE SN
ik s B R Ak BRE B v £ i B AN 43 24012 . 41 i ] 3
{553 CDNA 5455 . i R 4 4 B Ty R 2k O 45 4N i 3
MIE Hi -~ . BF ST & BN S A 2 ML
DNA XU 0516 Z L AT g = 5 T 3h bk ks # £k
kA=

Wl DR 5 55 2 3 Ik o R B Ak 1) e A 3 e I o
MURET FEZR AR N~ BEIRWOIRAS R DNA 45
. LEE A5 % 00 bR s A 8 4 K B 2 40
it KT T 20 29 55 B R L R I R R DNA B i)
T4 He R . AR A R A 5T 2 B A R )
BV BE (5. 5.11.22.33 mmol/L) &4 F 5 35 A% ¥
Jik N Rz A0 72 h S5 BEBE R RE R 1 . 40 3 K R
-, Al B-F FLOBE Y (SA-B-gal) Y {0 BH M 240 M L
3G, HemR b4 8 1 2A 78 5K (- H2 AXD Rl i
figfb P53 Fahn- . Lk gk R AR R, b BORE IR
WA B A7 DNA 4545 38 i Je DNA BUE #5343 18 52
BLHI R UE R P53 25 11 Rk B4 . (H 2 76 Bl IR
I3 B0 ok ok FERE AL BE B b iZ AL R 75 2 45k 3 ik
o R T A0 B B 1 K R R R . DR, A F g i
ST PR K B AY L 53 DNA UUEE 53 47 18 2 HL
2 75 o0 R A DR s B sl Tk o A R Ak BE B i &R R
JE.

1 #Rl5RF*®

1.1 KWzsh¥ . . FZiXFLE

Wistar HEtE: K U F UK 225256 39 bl .
Bk 5 45 (Fogarty 12060 2F), 4% It % % (STZ.
Sigma) , SA-B-gal iIKH & (A= KR), yHZAX Hiik
(Abcam) , W2k P53 Bk | i iR 1k L1 5% 2% o & 40

DNA double-strain damage repairing mechanisms

Cellular senescence Diabetes

ML 3K 52748 52 R CAT VD Ho A L B 12 4k 40 i J& 191 46
5w 2 (CHK2) $i4k (Cell signaling), H,F i
f#4% (Olympus CX41)
1.2 XWHE
1.2.1 %%4m EEEFER N 8~10 i1y Wistar
TP R B A& BT 52 200~300 gL BEHLA N A 4. B
H.CH .7 RaEERFE 1 H ., BAM CHRR
730 50 ik Bk e84 455 R 5 T LA = R iR RHR 9% . KR
BB R EE FR R B 280 Tk 73.5%,
INFZ 2000 fa kY 500, K 126, EAkEN 0.5% . R
Tl BHE 77 O B 43 50 - 83. 25 % SEmb Akl L 15 %6 5% 3
1. 25 % JH & L, 0. 5 %0 AR R 4 .

A2 TE XA (0= 25) , T LA 3 Bl A R A
725 B 2 E KN BRI (n=25) 4T F B ik
BREEB AR AT T LA IR IR & 1 5% 5 C 41 B8 IR i
B+ = Bl ik Bk N BB 45 00 21 (n = 50) , Se S A IR
S ALY RN IR T AT F B KR BB AR RS T LA
e R AR A 5
1.2.2 HRmABERES SR EVE SR 1R .
ks 3 KBRS ARZEK 12 h, AT Fr it KR =
JER TR, SRS ECH STZ. K STZ #% 5 5 i - it
T2 R B A UKV . K5 STZ MoK 7843 ¥ it T
BERZ MR R (STZ ARF 80k 170 06 C Ak
AR S R R LA 65 me/kg A — M IE N
W5 STZ 4 HIAE 30 min RS 5EEE . A2 K B4
K2 AR R L) 65 mg/ke 45 T F IR 28 vh il
—WRAVEME NS . VRSTS84 R B VR & IR
KB KK 72 h S5 2 B KR i i B i B =
16. 7 mmol/ L& & by 0l PR o5 A5 78 5 1y » b I 5 70 )
HEAT R ok SR I A I A B 9 7K OF
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1.2.3 kR ERG AR F4H STZ J5 72 h, %t
C 4l Je B 4K B AT £ Sh Ik ERBEB 5 AR 2 4E . 10%
KA AREFE 0.35 mL/100 g A5 & I Ji 9 T 5 7F
RT3 BRI S« 7 ) 0 388 T IR 24 2 em (1 500
IE DI 2 R A oy B AL 2, e 43 R i A N S B
Ok o 235 L 2 M) 505 3 ok 30 o » 5 P L 1 B e P 5 3 ik
TC i S o A 5T 55 I eb (] Be i A8 . B T Ab 4 A
2F BRE S5, Bk B SEZE AT
K2y 20 em, S48 AR g 45 i v S L HE S RS
FEERYE 7 A b s A R K, R ) 4 FR A 81 04~
141. 82 kPa A48 76 1045 N [l 7 A W] BH 77 Ry
e Ji FHER 98 S 55 88 1A ) 32 30 Tk 38 % B0 ik 1 4 B
M 3 W, EMRIGH I 8. BRER ARG 7EKR
B PR UL PA) Ab T S R 3 L TR R .

1.2.4 ARAMER A4 .BAM CHKESN
TEFARRE 2 A0 M40 5 2D 4 Ji (A 4 Ak st
7T HLBAAIE S HL.C 4 ATt 4 H) .6 JE (A 2l 43R
7 H L BAAREE 6 HL.C A ARSE 5 HD (8 i (A 4145t
6 H.BAAbSE 5 H,CAubst 6 H)abst., LKA
P 70 40 IR 5 UG« S E AT 00 R B SR it % P A
HFZEHEE, #E 4 °CLL 3 500 r/min B0 15 min J5 4%
B ARAE T — 80 °C. ¥ Fshlik = =8 Mk
2 B DUAE B KU Uk L B B A 28 U R
TRJE e A — 80 C R HWIMRAF K I B B i

1.2.5 SA-pgal & K EIRA B KIS AT
ZAk SA-B-gal Je ot Y (A B I B G ) SA-B-gal Jt
. INAGE YRR SA-B-gal YL {0 [# 52 W 7843
AR MAY . E I E E 15 min J5 ] PBS 5 0 U8 % 1ML
3 BRIE TSR PBS, A I B C 4T 19 SA-B-
gal Yty 1 mL, 7543 % 35 A, I FH R ff J5 %% 3f
Bij I Y O 78 %, F 37 ‘CHE M & K5 - L PBS
B YA R Y AT A

1.2.6 HE #& 58 SA-B-gal B 1y 1L 45, LA
TRB B A 06 1 v v R [ 5 24 h [ 0E 45 )R 42
TR WP R, R B K e B, AR,
I, DI R HLEIE 5 pm B EZY R, SR 5.
70 CHRAHFE A 2 hoAT HE Jefa, 58 il HE e (8 J5 7E
DL TR R NV -3 (=3 N e A B 6 I S v
DP2-BSW-E-V2. 2 £l B4 73 7 818 3+ 5 3 3l ik
P I T R D R i AR MD)W 35 P i AR b
(I/M),

1.2.7 Spazisié a7l
LA FE ., BHITARE 55 5k Bk 245 & 3 0L JE K D
Ry B M s iR Ak ATM Hifk (1 ¢ 1 000) . B ik 1k

CHK2 Hufk (1 = 200) @Rk P53 HLfk (1 : 150) .y~
H2AX Hifk(1 2 5 000) J5, T8 FME. WMARE S
JEL 45 21 R BRI 32 3h ik 9 B A1 205k FH 2 e i D4
T e BB T U8R 45 R G R i Bk 400
%) W 2/ 5 A AL AR5 Y 0 FH M 40 A 1L 451 o3
K5 AEL0 4, <<5% ;1 43, 5% ~25% 52 4y,
26%~50% 33 4,51 % ~T75% 34 43, >T75% ; HR A Y
AR R 3 NG 3. 5952 48 3 4 iR,
2 i G €5, BH P Lo 49145 43 3 LA S €058 B2 A5 43S B 5K )
AR 43 U R AR 4y <1 S e Bt >1
g% €5 R .
1.3 HIHZEFHE

TSR ot Fok. ZAM KR
R Jr 2 7, 4l 8 W W L % R A Student-
Newman-Keuls ¥4, P<<0. 05 N Z R A B i+% =
P

2 HER

TR A KRR T . BAKRKRIET 4
HOPAREBAET: 2 HORET 2 Bl T C4R
B DU B, BE T F8 3 e » L AE T 30 H Ol R i 55 A4
K 2 RO FARBAERR 6 HL RIS 4 H L6
FRd RGBT 18 HD,

2.1 3HERBRARE—HAMOILE

ZiRWER 1. RJE 2 L, C AR EF K5
A M B YK RFEM(P<<0.05)., RJ5 4 8.6
Jil B 8 J& C R BRUAR BT 4 2 JRI B 2 e 3 1 5
[FIH A B 41K BUMAR BT & X H 3 BRAIR (P<<0. 0D, C
20 4 By BOT- 3 108% K F i Bl 7E 23 ~32 mmol/L,
SR A B 48 KB 33 = (P<<0. 01D,

2.2 SA-p-gal fBELER

SEHULE 1. A 2R R 32 3l ik 9 i b SA-B-
gal Jeta 2 [JIH:. B 41 KB 3 3 Ik 9 B8 22 1k SA-B-
gal Yo SERH M, Joh 2 JE A 4 )8 32 30 ik o B 1k
SA-B-gal G €8 BH 1 DX d8l 45/ LR 23 Ao T 6 ) K&
8 Ji F= 8l ik A i 2 Ak SA-B-gal e o 4 T AR B 2 Y
. C 2K B F 3 Ik N & b SA-B-gal 444 2 [H
PR Horp 6 J8 K 8 JA 32 30 bk N 2 Ak SA-B-gal L8
PH A TH AR AL B2 B 5 38, [R) B, 8 1 A 3= 3l ik P
AL I A A BT AR U R .

2.3 HES@BLER

SR WE 2% 2, A HAELSD RNFEEE B, &
B DK CBE A 2 G R R e R N RO T 2 4 I HE A
B BHATFFR2EFEHH EHIKHN L ANTEE.,
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Table 1 Body mass and blood glucose levels of rats in three groups

Group A (n=25)

Group B (n=21)

Group C (n=20)

Time Body mass/g ((Ki}rlllqcooliel,/) Body mass/g ((x%nlxl;cooljelf) Body mass/g ((}ILU;]%?%‘)
2 weeks 245.00+20. 36" 5.9240.43" 245.80+13.43" 6.0240.50" 213.00+26. 34 23.4345.49
4 weeks 283.60+12.52" 5.7240.66" 276.00423.58" 6.7040.61" 227.50+21.12 27.43+7.22
6 weeks 387.75+14.52" 4.33+0.55"% 380.20437.23* 4.90+1.00" 239.00+31. 29 31.83%1.50
8 weeks 414.00+12.77* 6.43+1.11* 401.00+£18. 82~ 5.55+2.05" 250.00+10. 00 25.50+8.22

% P<C0. 05, vs. group C at the same time point

R AR I R D I AR s RS 6 L T/ M B A
LGN (P<<0. 05) R J5 8 Jal . 3 3 Ik i B 2 pe %=
BT oy NI B T R L T/MBE A AL
(P<<0.05) . CHT ARG 2 AR MBI A .4 AN
JEEOT tfy H B S 3 4 A AR T/M A A AL
(P<C0.05) s ARJ5 6 A1 8 Jal . IR AL T/M &AL
B 4 ¥4 hn (P<<0. 05) .

2.4 DNA WE#HmBEENFHBEXEREXRRERD
Fik /) B ep B 3R 35

RJG 2 J8 4 T8 3 4K B sh Bk Bk WL BA &8 2R
H&k., R 6 J8,CHRRED KA v-H2AX,
B 1k ATM FIsRR 1L P53 S 55 FHPE, A 40 .B 40k
BRI S EARE, RE 8 JH C 4K F 3k
W v-H2AX B2 b ATM F#sm 1k P53 B3k
SLomBH M, BEBR b CHK2 335 555 B B 4H K B
TSN LR R R R 25 B A 4R R
PR BEAR WL W FRE A RIS, WE 3.
B E A5 R (3 BoR . R JE 8 A C4 K B 3h ik

B1 KRESBKABEEWL SA-P-gal £
HLAUFLEEBLER. SABC X400

Fig 1 SA-B-gal staining in tunica intima of aorta in rats Fig 2

B2 XBREFHBKAEHE LEBLER. X400 B3 RESHAIAXRRITHRANKEEE
HE staining in tunica intima of aorta in rats. X 400 Fig 3

Immunohistochemical staining in tunica intima of aorta in rats 8 weeks after operation. SABC X400

A: Group A (controD ; B: Group B; C: Group C; la,2a: 2 weeks; 1b,2b: 4 weeks; 1c,2c: 6 weeks; 1d,2d: 8 weeks; 3a: y-H2AX; 3b.

Phosphorylated ATM; 3c: Phosphorylated CHK2; 3d: Phosphorylated P53
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Table 2 The area of tunica intima in aorta and I/M ratio in rats

Group A (n=25)

Group B (n=21)

Group C (n=20)

Time
1/ mm? I/M 1/mm? I/M 1/mm? I/M
2 weeks 0.008+0.001 0.054+0.030 0.01040.001 0.07040.012 0.00940. 001 0.07940.015
4 weeks 0.009+0.001 0.07040.007 0.01240.002 0.08240.014 0.01240.002% 0.10040.010*
6 weeks 0.009+0.002 0.060+0.009 0.01240.001 0.09040. 004 * 0.041+0.002%-A4  0,29040.014*-<
8 weeks 0.00840.001 0.060+0.006 0.06040,005%  0.300740. 040" 0.219+0.020% A 0.95040.030* <

1. Intimal membrane area; 1/M: Intimal area to media area ratio. # P<C0.05, vs. I of group A at the same time point; * P<C0. 05, vs.

1/M of group A at the same time point; A P<C0.05, vs. I of group B at the same time point; <>P<C0. 05, vs. I/M of group B at the same time

point
*3 RESEBAMCAHAXREDRANERZANLIERITES

Table 3  Scoring of immunohistochemistry indexes in group B and

group C
Index n Score P

Phosphorylated ATM 0. 00

Group B 21 6.81+1.69

Group C 20 10.82+1.52
Phosphorylated P53 0. 00

Group B 21 6.334+1.71

Group C 20 10.40+2.23
Phosphorylated CHK2 0. 00

Group B 21 4.90+1.57

Group C 20 8.47+1.85
y-H2AX 0.00

Group B 21 6.57+2.03

Group C 20 9.73+2.43

A y-H2 AX B R b ATM Bz fb P53 Flik g 1k
CHK2 HEHFEAE T BAH(P<<0.05),A A KK I
W I RIEBTE I 0 47,
3 iFig

Sl bk o R R AL B A R S R M R B . &
R 45 AR 5405 1) 350 B0y Jok o5 A B 0 BE B, 4k
SA-B-gal Yo 5 pHAEN 5600 HR 3 TR 3 bk ke B
i fL BE B & fk SA-B-gal Ye @R 2 PP . RIE T
Sk o FERE AL BEH A S AR BN IEAE &
VF 2 JL[RVRRAE A 5 40 i 3 bR R 0 223k 40 i o)
R U it bz 40 A . T HE — 2B I S 4N i 5 S B A7
FEVS L AT ST R B PR R SO0 M S i, I B
B Jok o8 A B Ak 50E e 114 B 2 AT i S A s €0 3R R 1
TEME PR IRZS T 40 B 5 2 09 Jin s, ] BB 2 3h Bk ok AR
T A o sk % Je A AL

FEL B S AT 25 L PR T T S S A A
AL S S0 RO [ 280 19 DNA 5455 . Mt H B 40
L FE 30 45 L AN i T A — R R B X R T
DNA 851455 BT 5 S0 20 8 55 % Bk 22 o0 7 3k 22
— H DNA %A 45105, 5 008 — 3% 5 09 8 o Hak
78T, DT 40 B ) 1 455 i A0 3 47 DNA &
FUT . ATM FZ X DNA R 5 47 35 47 8. 9F:
K Ser1981 A7 1 H B MR L. ATM fE
i DNA BUE 0 15 18 E L %0 B BB AL 5
AL T r 2 Fp i (. Horp s H2AX, B 2

H2A 418 M K 5 it 2 —. DNA UU&E it 45 J5
H2AX & A= Ser139 #f i () P H B iR 1k JE B v-
H2AX, v-H2AX 2z i DNA XUHE 465 45 10 57 5k br
B . ATM 4k 22 30 8 o i) CHK2, gk — 4 3%
25 DNA B 5% 536 F0 40 it &) 399 0 20 1F 8 A
KME M, G P53 %D, CHK2 FFU# P53
Tl A A 5 40 M R B4 05, LI T DNA B2, — H.
568 DNA &, i i J& 30 mT LA E B dE r A5 A e
2 DNA 5 45 W) o] 80 i = sl g v -, AR
HF 5% FobE PR 9 K B3 [k 86 B 65 £k BE B b DNA X%
018 2 i 7 AH X5 5 o F v H2AX, B R 1k
ATM. B 1k CHK2 W2 fb P53 3K ¥ B AR BE IR
g R BRL CLE 8 %o B2 A 32 B0 ik P s Bk 8 453 405 4 34
e A FT AT R B, 7 R R R 7R B
i Tk P9 R 0B Bt 2 W R R ) 1A 4 B S
y-H2AX @z fb P53 iR ik CHK2 Fak 3 n,
A ATM il 5 . 8 R 1k P53 MBi iRk CHK2 %
RUR D 0B IR AR, X UL B R BEIR S T DNA
U A5 16 2 L ATM-CHK2-P53 3 1% 2 5 40 i
N, ARG RS R AT DU, FR S R B
A DNA SUsE 15 1% & DNA XUk 33 157 16 2 HL 1 AY
ATM-CHK2-P53 #§4% , X5 40 it J5] 30 3k 47 98 37 S 2%
YR I 3G 0, T RE S ME R BIR ST, s ks A 4L
T & J i TR

PR IR ZS T A DNA XUEE #3145 K2 DNA 3L
AR 16 E AL A8 19 R B AT R S e T . H
S AR 2 A I L BT R B, 5 I R B AL A
Ll o Bl 25 v B8 L 8 E 3 2 40 R 38 ) [R) B B Bl
# NO ¥ BE KT B B s M K 58, 156 BH & b
A B 38 2k AL RO 3 DNA RUEE #1455 0% DNA
XUEE I 518 ML A O B 1 3R 58 . B R R I 6
Y1 I35 1 R A0 43 3 A ARORE v BE (5. 5 mmol/L) il
VR B (25 mmol/L) F i 3% 5 d, m MW E T,
DNA 5475 . 20 i 52 3 Je S A Ry i f & 18 =, 2 7
BE PR B E DNA 45 35 0 i B 42 i A R0 B3
TN, H DNA 545 K F 5 NO 7K K R v &
FIKSEAR 5, 2 BB DR i F 3 DR T 8- 36
A5 (8-OhdG) iy & B & % i, 8-OhdG J& A 1k
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DNA 5 0; B9ARiC )« Rl J2 DNA HUEE 45 47 (149 5
TR 2 U RO R P g S R A
JIRAK - B S8 A DNA 5 45 7K P s =7 gt ]
BEPRAG RS TR S & AN DNA 5 43 19 AR AR PR A
SEAL RO Th i o AT LA O B RS L 3l ik
o1 B AL BE LR DNA SUEE 58 00 38 i, 51 76 240 M0 ¢ 2
{1 B DR AT R 5 A S RS ST R T 3 A
Ko AT 38 2 7B BR O R B Bl bk oK A A A A
T 7 Bl fok o5 A B A0 B e Hh £ 31 40 i 5 2 A DNA
RUEEAS O3 18 AL 2 5 0 B HEE G . R T e O
0 DNA UUSE 451 17 1 52 3 5 10 T 0052 56 i oK 92
I ot ARt PR AR A T 18 B AR B T T A T i A HE 2%
W DR S5 3 Bl Ik oS Ao B 1 1 2 S S 0 R I

5 L W PR AR 25 ek Bl bk of R BE A 1Y kA
e EESE Tl . BE T sh koL Y
B s DNA 45 477 16 52 AL 1] 1 200 i 3 2 HIL ol F) o 22 2
S - 25 15 W DR IR 25T 490 M 5 2 IR 5 O ey e #E 3
2l ok ot AR B AL B e A K e

2 £ X W
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