1 2-3

DNA

Reactive Oxygen Species ROS

ROS
8-Hydroxy-2 -deoxyguanosine
8-OHdG reactive oxygen species ROS DNA
8-OHdG DNA
DNA
8-OHdG
8-OHdG
8-OHdG
8-OHdG

DNA biomarker



Hydroxy-2' -deoxyguanosine 8-OHdG
8-OHdG

8-Hydroxy-2' -
deoxyguanosine 8-OHdG
8-OHdG DNA



HPLC-ECD

8-OHdG

HPLC-ECD

8-OHdG




20. 59 84
10.08 89
83
multistage
1
Doll

8 3

24. 37 85 28. 35
8 7 9. 36 88
10.61
7. 72 '

Initiation factor

Promotion factor 24
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Staszewski 1971

95

Carroll 1979 °

Anderson 1985

2000
2.6

6

Lilienfeld 1956

Brinton 1981 @
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Manchester System Columbia

System TNM System TNM System
TNM TNM System %

1 T Primary Tumors
a TIS
b T,
c T, 2cm
d T, 2~5cm
e Ts3 5cm
h T,

2 N Regiona Lymph Nodes
a N

N;

c N,
d N;

3 M Distant M etastases
a Mg

b M;



ROS

8-OHdG

T1NoMo

T2N:Mo

TsNoMo - TaNsMo
TN -M,

8-Hydroxy-2' -deoxyguanosine 8-OHdG

OH

Roy

NO

283.2 reactive oxygen species
hydroxyl radical OH DNA guanine
DNA
0
N
HN
gos
H,N S A
HOCH, -©O
OH
8-OHdG

singlet oxygen **

O, 8-OHdG

1991
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17

8-Hydroxy-2
-deoxyguanosine  8-OHdG 18 8-OHdG
DNA G- T
¥ Dizdaroglu 1992 ¥ 8-OHdG

HPLC-ECD high-performance liquid
chromatography with electrochemical detector
8-OHdG Germadnil 1997 *
8-OHdG HPLC-ECD
DNA

8-Hydroxy-2' -deoxyguanosine 8-OHdG

Shinya 1997 # 19 11

8-OHdG 8-OHdG
1.43 p<0.05 8-OHdG

r=0.525 p<0.05
Tsuboi
1998 @ 17 8-OHdG
8-OHdG
p < 0.0001 8-OHdG
DNA
Shimoda 1994 @ 8-OHdG

8-OHdG



p<0.05

DNA
Christer 1996 * 343
8-OHdG
8-OHdG
8-OHdG
Nagashima 1995 @
8-OHdG 8-OHdG
DNA
M atsui 2000 *
8-OHdG 2.56+ 0.93/10°dG
209+ 1 . 0 BPdG 1.75+ 0 . 6 BXdG 8-OHdG
oxygen radicals
Okamato hMTH1
DNA
DNA
8-OHdG
Musarrat 1996 41
8-OHdG 244+ 0 . 4rfol /u g DNA 098+ 0. 17
pmol /u g DNA 0.25+ 0 . (ordol /u g DNA 8-OHdG
p <0.05
8-OHdG

L oft 1992 %



8-OHdG
>2 >40-64

L oft 1992 @0

8-OHdG
(28)

8-OHdG

Sai 1992 @

Hayakawa 1991

8-OHdG

8 102

8-OHdG
8-OHdG

L oft 1992 ©3

DNA

8-OHdG

8-OHdG

7 >15 >8

Fraga 1990
8-OHdG
DNA
8-OHdG

0 8-OHdG

8-OHdG Zedand 1999
8-OHdG
8-OHdG
Lodovici 2000 * 56
8-OHdG

r=0.337,p<005

BMI  8-OHdG
8-OHdG
Zedand 1999 !
8-OHdG

10



Kiyosawa 1990 ©¥

8-OHdG 8-OHdG
8-OHdG Lodovici 2000 * 56
8-OHdG 8-OHdG
p<005 8-OHdG
10 10  8-OHdG
p <0.01

Nakajima (1996) &

8-OHdG Zedand 1999 ** 102
8-OHdG
8-OHdG
Lodovici 2000 *2
8-OHdG
Loft 1992 ©3 8-OHdG
BMI Kg/m? 4  8OHdG
Zedand 1999 * BMI 8-OHdG
BMI <21 21-22.9 23-249 25+
8-OHdG BMI
p < 0.002
Inoue 1993 0 8-OHdG

8-OHdG

11



8-OHdG

Pilger 1997 @7
Lee 1998
C 8-OHdG
33.8 31.7
p<0.05 3 -carotene

DNA

8-OHdG
8-OHdG

DNA

E [ -carotene

C 19.8 18.1



8-OHdG

8-OHdG
8-OHdG

HPLC-ECD 8-Hydroxy-2'-deoxyguanosine

8-Hydroxy-2'-deoxyguanosine

13
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8-Hydroxy-2' -deoxyguanosine 5mg Sigma,
Milli-Q ultra-pure water system 18

Hydrochloride 12N Merck
Methanol Merck

Acetonitrile  Merck
Phosphoric acid 85 Merck

Potassium dihydrogen phosphate Merck
Potassium chloride Merck
Sodium hydroxide Merck
C18/OH 500mg 3ml Vaian

. HP-1100
25cm x 4.6mm ID Supelcosi LC18 5im
. HP-1049
Working electrode: glassy carbon
Reference electrode: solid state

Speed Vac ( Labconco , SASKIA , Germany )
HP-200

pipette 100 10001l
100 500 21000 mi
15 ml

14



4 Pyrex 100 250 500 1000 ml

vid 18ml
6 3ml
1 8OHdG
5mg 8-OHdG 100 ml
HPLC 100ml 176 MM 8 OHdG
2
« 50mM KH,PO, pH 75 100ml buffer A
068g KH,PO, 90 mi
IM NaOH  pH 7.5 100ml
« 5 MeOH in buffer A
0.68g KH,PO, 85 ml 5mi
1M NaOH pH 7.5
100ml
« 15 MeOH in buffer A
0.68g KH,PO, 75 mi 15ml
1M NaOH pH 7.5
100 mi
« 20 MeOH in buffer A
0.68g KH,PO, 70ml 20ml
1M NaOH pH 7.5
100 ml



3
o SolutionA 50 mM KH,PO, 2mM KCl 2.5 Aceonitrile
1 MeOH pH3.5 1000ml

6.8g KH,PO, 0.15g KCI 900 ml
10ml 25 ml Acetonitrile HsPO,
pH 35 1000m
o SolutionB 50mM KH,PO, 25 Aceonitrile 25 MeOH
500ml
349 KH,PO, 250 m
125m 125ml Acetonitrile

2N HCI  pH 4.5

5mi 15ml

1500 rpm x 5 min High speed

2 ml

condition
10 ml MeOH

5 ml Water
10 ml buffer A

16



3 ml buffer A

3m5 MeOH in buffer A

3ml 15 MeOH in buffer A 15ml

condition

15m 20 MeOH in buffer A 15ml

MeOH 1.5

buffer A 1ml

1001 | HPLC-ECD

HP-1100
Flow rate  0.5ml/min
Pressure 37 bar
Column temperature 40
Mobile phase
1~25min 100 solution A
26~35min 100-50 solution A 0-50 solution B
36-40min50 solution A 50 solution B
41~50min 50-100 solution A 50-0 solution B
51~55min 100 solution A

17



HP-1049
« Ampermetry mode
Pretreat mode 0.6V 1.5V 1.0v 60 /
« ECD full scderange 50nA
. ECD potentid 0.6V

8-OHdG 27.5nM
55nM 110nM 220nM  330nM  440nM  880nM  1760nM
8 100ul
y = 0.1391x + 0.0526
R® 1
8-OHdG 27.5nM

55nM  110nM  220nM  330nM  440nM  880nM  1760nM
8

100ul y=
0.1422x - 1.877 R?=0.9997
8-OHdG
27.5nM
3
8-OHdG 2.94nM

5nmM 440nM  8-OHdG

18



CcVv

2
5
2mi 110nM 330 nM 8-OHdG
0.5ml
3
92.2 93.6
6
8-OHdG
-80
0 2 7 14 21 0
2 7 14 2
21 98.0
Excel SASPC+ 6.12
ANOVA  t-test

19



120

60 60
49.0
49.62 11.7 15.0
65.0 13.3 65.0
60
48.3
95.0 93.3 40.0
20.0 p<0.05
90.0
53.3 43.3 p < 0.01
p 005
61.7
43.3
83.3 63.3
p =0.013
14.2 14.5
p <0.01
BMI

76.7 53.3

20



p <0.01 3 55.0

26.7 p <0.01
8-OHdG
8-OHdG
p 0.01 8-OHdG
81.81t74.4nmoal 33.14+18.1nmoal p<0.01
8-OHdG / crea.
16.39+17.3 umol /mol crea 4.70+7.1 umol / mol
crea p <0.01
8-OHdG/ kg 676.82 + 608.0 pmol / kg
286.37 + 160.7 pmol / kg p<0.01
68.9 +35.4 mg/dl 116.77 +
56.9 mg/d| p <0.01
8-OHdG
8-OHdG
81.81t74.4nmol 29.29 + 8.1nmol log
8-OHdG 1.74+0.4nmol 1.45£0.1nmol
p = 0.048
8-OHdG / crea. 16.39+17.3 umol /mol crea
8.36+4.5 umnol / mol crea log 8-OHdG
1.01+0.4nmol  0.86+0.3nmol p =0.325
8-OHdG/kg 676.82

+608.0 pmol / kg 274.99 + 78.4 pmol / kg

21



log 8-OHdG 2.67x0.4nmol
2.42+0.1nmol p=0.078

68.9 £35.4 mg/dl 52.98+ 32.6 mg/dl
8-OHdG log
8-OHdG
8-OHdG 29.29 +
8.1nmol 33.14+18.1nmol log
8-OHdG 1.45+0.1nmol 1.47+0.2nmol
p = 0.768
8-OHdG / crea. 8.36+4.5 umol / mol crea
4.70£7.1 umol / mol crea. log 8-OHdG
0.86£0.3nmol  0.52+0.3nmol p = 0.005
8-OHdG/kg 274.99 + 784
pmol / kg 286.37 = 160.7 pmoal / kg log
8-OHdG 2.42+0.1nmol 2.41+0.2nmol
p = 0.801 52.98+
32.6 mg/dl 116.77 £ 56.9 mg/dl
8-OHdG log
8-OHdG
8-OHdG 105.57+87.8nmol  72.11+62.7nmol
27.97+9.0nmol p =0.06
8-OHdG / crea.

21.38+17.0 14.18+17.9 6.14+4.2umol/mol crea



8-OHdG/kg

860.86+727.7 603.7£506.6  246.69+82.0

pmol/ kg p = 0.07
63.7+ 29.2 71.96+ 37.9
74.88+51.9mg/dl
8-OHdG
8-OHdG
8-OHdG
8-OHdG
8-OHdG
8-OHdG / crea
28.38+27.6 13.99+13.6
p <0.05 8-OHdG
8-OHdG 8-OHdG
p < 0.001

8-OhdG

p <0.01

23



8-OHdG

OR=1.14
OR=2.97
OR=11.09
OR=3.89
8-OHdG ROC
8-OHdG
8-OHdG 45nM
69 75 PPV 73 NPV 71
40nM 71
67 NPV 69
ROC 8-OHdG 35nM
73 76 PPV 9% NPV 27
36NV 73
PPV 96 NPV 28
8-OHdG ROC 8-OHdG
57 61 PPV 53
8-OHdG 95nM
64 PPV 54 NPV 64
8OHdG  ROC 8-OHdG
79 81
NPV 45 8-OHdG 40nM
77 90 PPV 97 NPV 45

24

PPV

ROC

8-OHdG
65 PPV

8-OHdG

8-OHdG

90nM
NPV 35

36nM
95



HPLC-ECD

GC-MS LC-MSorLC-MS-MS HPLC-ECD
8-OHdG
HPLC-ECD 8-OHdG
8-OHdG
1998 °°
8-OHdG
pH meter 98
A pH35 8-OHdG 19
97 solution A pH3.5 8-OHdG
18
pH meter
Frit 50
8-OHdG 20
8-OHdG 45°C
8-OHdG 8-OHdG
1 15 45°C
8-OHdG
Full scalerange 500nA
8-OHdG Full scale range

50nA Germadnik 1997 (?2)

25



0.9 nM
2.94nM
92.8
440nM  8-OHdG
98
-60
8-OHdG
8-OHdG
8-OHdG

(benzene,benzo[ a] pyrene)

32

8-OHdG

30

Hayakawa 1992

8-OHdG

8-OHdG

Full scale range 50nA
8-OHdG

Germadnik 1997 (%) 45.8

55nM

CVv 7
0 2 7 14 21
21

8-OHdG

8-OHdG
8-OHdG
8-OHdG
Lodovici 2000
r=0.337, p<0.05
Degan 1995 *

26



p<0.05 Zedand 1999 *

8-OHdG
Zedand 1999 *
4 8-OHdG 1 1-2
34
DNA
8-OHdG/crea.
p<0.05
ROS DNA
8-OHdG
8-OHdG
8-OHdG
8-OHdG 81.81nM
33.14 nM p<0.001
8-OHdG

Nagashima 1995 2

DNA

Tsuboi 1998 @
8-OHdG
8-OHdG p < 0.0001

27



ROS DNA 8-OHdG
Honda 2000 * 8-OHdG
8-OHdG 25.3£12.9 ng/mg
8-OHdG 11.9+7.3 ng/mg
p<0.05
8-OHdG
8-OHdG
p=0.052 log
p=0.048
n=8 8-OHdG
8-OHdG nM 33.14+18.1
29.29+8.1
8-OHdG log
8-OhdG
p<0.05
8-OHdG

8-OHdG

8-OHdG

Matsui 2000 * oxygen radicals
Okamato
hMTH1
DNA DNA

28
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DNA

8-OHdG 8-OHdG
8-OHdG
ROC 8-OHdG 45nM
75 PPV 73 X
86.1 77.3 PPV 674
92.6 93.2

88.1 PPV 984

29



8-OHdG

8-OHdG

DNA

8-OhdG
OR=114

8-OHdG
DNA
ROS
8-OHdG
8-OHdG



1 power
8-OHdG

2 8-OHdG

3 8-OHdG HPLC
-ECD LC-MS or LC-MS-MS HPLC-ECD

4 8-OHdG GSTP1 COMT

31
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X2- test
p<0.05

(n=60) (n=60) -
n (%) n (%)
49.0£10.1 49.6£10.9 0.748
<0.01
54 (90.0) 32 (53.3)
6 (10.0) 26 (43.3)
0 0 2 33
0.029
2(3.3) 8 (13.3)
1(L7) 2(3.3)
0(0) 5(8.3)
7 (11.7) 4(6.7)
9 (15.0) 2(3.3)
2(3.3) 1(1.7)
39 (65.0) 37 (61.7)
0(0) 1(L7)
0.371
24 (40.0) 31 (51.7)
5 (10.0) 8 (13.3)
17 (28.3) 13 (21.7)
13 (21.6) 8 (13.3)
0.261
2(3.3) 0(0)
57 (95.0) 56 (93.3)
1(L.7) 4(6.7)
0.017
36 (60.0) 48 (80.0)
24 (40.0) 12 (20.0)



(n=60)

(n=60)

n (%) n (%) P
0(0) 1(1.7) 0.315
0 (0) 3(5.0) 0.215
23(38.3) 34 (56.7) 0.044
10 (16.7) 22 (36.7) 0.013

1 p<0.05
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(n=60) (n=60)
n (%) n (%)
14.2+1.4 145+1.4 0.006*
13 (21.7) 2(3.3) 0.002*
56 (93.3) 54 (90.0) 0.509
32 (53.3) 46 (76.7) 0.007*
25 (41.7) 20 (33.3) 0.346
0.062
0~2 25 (38.9) 13 (21.7)
3~4 27 (48.1) 36 (60.0)
5 8 (13) 11 (18.3)
0.158
0~2 29 (48.3) 19 (31.7)
3~4 26 (43.3) 36 (60.0)
5 5(8.3) 5(8.3)
0.432
0 45 (80.4) 37 (69.8)
1 6 (10.7) 10 (18.9)
2 5(8.9) 6 (11.3)
0.004*
0 28 (46.7) 14 (23.3)
1~-2 16 (26.7) 13 (21.7)
3 16 (26.7) 33 (55.0)
BMI kg/in? 24.16+£3.4 24.12+3.2 0.943
' p<0.05



(n=60) (n=60)

+ + p
range range
8-OHdG(nmal) <0.001*
81.81+74.4 33.14+18.1

(15.45~354.27) 16.86~101.81

8-OHdG/crea.(u mal/mal) <0.001*
16.39+17.3 4.70+7.1
(1.64~90.01) (0.94~53.22)
8-OHdG(pmol/kg) <0.001*
676.82+608.0 286.37+160.7

(131.09-3163.11)  (127.62~808.53)

cregtiningimg/dl) <0.001*
68.9+35.4 116.77+56.9
(18.20~158.60) (18.20~306.8)

p<0.001

a4



(n=60) (n=8)

+ + p
range range
8-OHdG(nmal)
81.81+74.4 29.29+8.1 0.052
(15.45~354.27) 21.64~46.95
1.74+0.4 1.45+0.1 0.048
1.19~2.55 1.34~1.67
8-OHdG/crea.(u mal/mal)
16.39+17.3 8.36+4.5 0.198
(1.64~90.01) (3.32~15.63)
1.01+0.4 0.83+0.3 0.325
0.22+1.95 0.52+1.19
8-OHdG(pmol/kg)
676.82+608.0 274.99+78.4 0.068

(131.09~3163.11)  (180.32~419.24)

2.67+0.4 2.42+0.1 0.078
2124350 2.26+2.62
cretiningmg/d)) 68.9+35.4 52.98+32.6 0.235

(18.20~158.60) (18.20~114.40)

p<0.05
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(n=8) (n=60)

+ + p
range range
8-OHdG(nmal)
29.29+8.1 33.14+18.1 0.556
21.64~46.95 16.86~101.81
1.45+0.1 1.47+0.2 0.768
1.34~1.67 1.23+2.01
8-OHdG/crea.(u mal/mal)
8.36+4.5 4.70£7.1 0.160
(3.32~15.63) (0.94~53.22)
0.83+0.3 0.52+0.3 0.005
0.52+1.19 0.03+1.73
8-OHdG(pmol/kg)
274.99+78.4 286.37+160.7 0.845

(180.32-419.24)  (127.62~808.53)

2.42+0.1 2.41+0.2 0.801
2.26+2.62 2.11+2.91
cregtiningmg/dl)
52.98+32.6 116.77+56.9 0.003
(18.20~114.40) (18.20~306.8)
p<0.05



(n=24) (n=30) (n=5)

+ + + p
range range range
S'O'af'rg) 0.059
105.57+87.8 72.11+62.7 27.97+9.0
(16.36~354.27) 15.45~216.43 19.39~42.03
8-OHdG/crea.
(u molima) 0.118
21.38+17.0 14.18+17.9 6.14+4.2
(1.87~56.55) (1.64~90.01) (2.33~13.11)
8-OHdG
(omoi/kg) 0.074
860.86+727.7 603.7+506.6 246.69+82.0
(138.68~3163.11)  (131.09~1939.54) (191.79~389.19)
Credtinine
(myd) 0.651

63.7429.2 71.96+37.9 74.88451.9
(28.60~124.80)  (2340~158.60)  (18.20~132.60)




8-OHdG

8-OHdG/crea 8-OHdG
(umal/mal) (pmol/kg)
0.971 0.946
<40 1 4.22+ 2.3 27547+ 118.2
40-60 39 4,80+ 8.3 291.48+ 165.8
>60 10 483+ 5.4 278.44+ 193.6
0.780 0.940
0 14 4,62+ 2.2 276.35+ 114.2
1-2 13 354+ 3.0 298.48+ 172.3
>2 33 519+ 9.3 285.85+ 176.3
0.441 0.558
<14 11 717+ 7.1 231.51+ 84.4
14-16 41 421+ 3.4 298.82+ 165.7
>16 8 3.80+ 1.8 279.85+ 185.7
0.882 0.441
40 480+ 8.1 297.78+ 158.1
20 450+ 4.3 263.54+ 167.7
0.701 0.692
58 4,76+ 7.2 287.91+ 163.3
2 2.79+ 0.3 241.63+ 12.7
0.601 0.365
48 4,94+ 7.8 295.86+ 173.6
12 373t 24 248.42+ 88.4
a +



8-OHdG

8-OHdG/crea 8-OHdG
umo/ma) P (pmal/kg)
0.031 0.001
59 444+ 6.8 27752+ 146.6
1 19.70 808.53
0.858 0.659
57 479+ 7.2 287.20+ 159.8
1 4.86 151.14
2 1.94+ 1.0 330.23+ 268.3
0.146 0.226
26 3.16+ 1.6 257.43+ 107.9
34 5.87+ 9.2 308.5¢ 190.3
0.173 0.842
38 3.75¢ 3.3 289.55¢+ 162.1
22 634+ 108 280.88+ 162.0
a +
p<0.05



8-OHdG

8-OHdG/crea 8-OHdG
(umal/mal) (pmol/kg)
0.510 0.672
<40 9 18.78+ 17.6° 678.81+ 585.1
40-60 43 14.83+ 17.2 643.25+ 618.5
>60 8 22.05+ 18.2 855.02+ 621.5
0.158 0.529
0O 28 18.17+ 20.1 728.75+ 714.0
1-2 16 941+ 7.0 528.26+ 473.6
>2 16 20.25+ 18.0 734.49+ 529.1
0.508 0.999
<14 20 16.62+ 13.7 677.96x 482.5
14-16 36 15.21+ 15.3 677.86+ 658.8
>16 4 25.92+ 42.78 661.73+ 855.4
0.654 0.920
35 15.53+ 184 670.08+ 676.9
25 17.59+ 15.8 686.24+ 509.5
0.560 0.372
47 17.08x+ 17.7 714.05+ 619.3
13 13.89+ 16.2 542.21+ 567.6
0.109 0.418
36 19.31+ 19.2 729.28+ 649.7
24 12.0+ 13.1 598.12+ 543.3
0.450 0.152
37 17.73+ 189 765.86+ 645.7
23 14.23+ 14.5 533.57+ 505.3
0.015 0.255
50 13.99+ 13.6 636.56+ 585.7
10 28.38+ 27.6 878.11+ 708.4

p<0.05

a7




8-OHdG

8—Og|(ds(é()mol) . 8'(3':3%3% ,

a(SE)
( V) 544 110 <0.001 14.1(26) <0.001
>17 (<14 =0) -4.86 19.0 0798  14(45)  0.755
14-16(<14 =0) 139 119 0908 -28(28)  0.320
(\) 59 10.8 0587  25(26)  0.328
(\) -17.4 159 0278  -43(37)  0.250
\ 57.1 558 0309 176 131  0.182
\ 11.7 120 0333 84 28 0004

R-square 0.195 0.248

p<0.05



OR 95%Cl
(SE)

8-OHdG/cret
(umolimal) 0.13(0.04) 1.14 1.05-1.24
0 (>3 =0) 1.76(0.62) 5.83 1.72-19.72
1-2 (>3 =0) 1.44(0.64) 4.23 1.21-14.78
14-16 (>17 =0) 0.32(0.92) 1.98 0.23-8.29
<14 (>17 =0) 1.09(0.99) 2.97 0.42-20.83
( \) 1.11(0.58) 3.04 0.98-9.50
( \) 2.41(0.88) 11.09 1.97-62.51
( \) 1.36(0.57) 3.89 1.27-11.98

p<0.05

p<0.01
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8-OHdG

1000

8-0OHdG

8-OHdG/crea

8-OHdG/kg
8-OHdG
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8-OHdG

r (nmol)
8-OHdG y=0.1422x-1.877 0.9997 2.94
27.5~1760 nM
8-OHdG
(nmol) 55 440
N
1 19.579 7.8 19.608 63.2
2 19.587 7.8 19.616 63.2
3 19.588 7.8 19.628 63
4 19.597 7.8 19.632 63
5 19.605 7.6 19.64 63
6 19.609 7.6 19.656 62.8
7 19.612 7.8 19.661 62.6

19.59671  7.742857 19.6344286 62.97143

0.0125 0.09759 0.01952654 0.213809

CV (%) 0.06 1.26 0.09 0.34
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nmol

n=3

110

330

(

93.1

94.9

)

91.2 92.5 922+ 1.0

93.1 92.7 03.6+ 1.2

(%)

=+

n=3

-6 OC

~N DN O

14
21

100.0+ 0.6
100.2+ 0.1
100.6+ 1.9
101.3+ 2.7
98.0+ 1.8
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1
08
0.6
sen
04
0.2
O 1 1 1 1
0 0.2 04 06 0.8 1
l1-spe
8-OHdG ROC
8-OHdG 45nM sen 69 spe 75
8-OHdG 40nM sen 71 spe 65



0.8 M
0.6
sen
04
0.2
0
04 0.6 0.8 1
l1-spe
8-OHdG ROC
8-OHdG 35nM sen 73 spe 76
8-OHdG 36nM sen 73 spe 80
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0.8
0.6
sen

0.4

0.2

0 0.2 0.4 0.6 0.8 1

l1-spe

8-OHdG ROC

8-OHdG 90nM sen 57 spe 61

8-OHdG 95nM sen 54 spe 64



1
0.8 r’w
0.6
sen
04
0.2
0
0 0.2 0.6 0.8 1
1-spe

8-OHdG ROC

8-OHdG 36nM sen 79 spe 81

8-OHdG 40nM sen 77 spe 90
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