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[(HE] B E3—Ahkik &80 R L FHEL 308 KA # % (ID-UPLC-MS/MS) , A T #:
KRk ¥ DNA 84 =4 8- A BLA B F (8-oxodGuo) ., 7£ KR & % 10 mmol/L 69 85 B8 4 /L 32, fm A
Bl Z& MAR[ "N, ] 8-oxodGuo, & F 37 CAMIIZHRAHE, BB VAL mmol/L 9B 84 (4 0. 1N FH)A T
B AR A, & & SB-Aq(3. 0 mmX100.0 mm,1. 8 ym) > &, MRM &2 X T 9 m/z 284/168(8-oxod-
Guo) & m/z 289/173(["°N; | 8-oxodGuo) ,# 4T RAFx T &, R AN F X 0.4~100 ng/mL L HEE
MEMXFRRIF X ZHA 0.9996,ZF FRA 0.2 pg. K. ¥ . & 3 AR, 4,10 #= 100 ng/mL) 89 =M &
%) % (110, 3047, 83) %, (104, 37+2.22) %,(99. 26 £ 1. 18) % . Aaxb s i fp £ 4 1. 1% ~7.1%. &t %k
W 7y ok FAZ L R AL Heak B R, TR M B R TR ALK B B AT § 8089 DNA ALy .

[%4E] ID-UPLC-MS/MS; X & ; /i ; 8-oxodGuo
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Determination of DNA oxidation marker 8-oxodGuo

in rat urine by ID-UPLC-MS/MS”
HUANG Bin,ZHAO Suyu,LIN Dongli WU Qiongbi ,\WU Xianjun ,
ZHANG Wei ,YE Lingyan sMEI Yibin”
(Department of Cardiology »Lishui People’s Hospital sLishui s Zhejiang 323000,China)
[ Abstract ] Objective
phase tandem mass spectrometry (ID-UPLC-MS/MS) method for the determination of 8-hydroxydeox-
Methods

To develop a rapid and efficient isotope dilution ultra-high performance liquid-
yguanosine (8-oxodGuo),a DNA oxidation product in rat urine. The isotope internal standard
[N, ] 8-oxodGuo was added to the rat urine after being treated with 5 mmol/L ammonium acetate. After in-
cubated in a biochemical incubator at 37 °C and centrifuged.the analytes were separated on an SB-Aq column
(3.0 mmXx100.0 mm,1.8 pm) with 5 mmol/L. ammonium acetate (containing 0. 1% formic acid) and metha-
nol as mobile phases. The m/z 284/168 for 8-oxodguo and m/z 289/173 for [ °N; ]8-oxodGuo were monitored
in MRM mode for quantification by the internal standard method. Results The detection method had a good
linear relationship in the range of 0. 4—100 ng/ml with the correlation coefficient was 0. 999 6. The lower
limit of quantification was 0. 2 pg.and the recovery rate of the low, medium and high concentrations (0. 4,10
and 100 ng/mL) were (110.3047.83) % ,(104. 37+2.22) % and (99. 26+1. 18) % ,respectively. The relative
standard deviation was 1.1% —7. 1%. Conclusion The assay is simple, sensitive, rapid and efficient,and can
be better applied to evaluate the oxidative DNA damage caused by oxidative stress in the body.
[Key words] ID-UPLC-MS/MS;rat;urine;8-oxodGuo
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AEXT R A BB, AR 1 AL A5 T 3 o R A
A 1 Fn R 42 A B 47 . B SR A B P R A% R 1 1 ik
B A AR A ) 1 AR AR 02 48 A R T b i L 46
Bt iR LAl & A Ak B i

TS0 M OE AT AR B ROS, B B4 K]
BHE R 2 10 000 468 3%, AMES 2% 3 Rl fifi 4 9
E 258 ) AL AL, 23 A 1 450 40 1 i
KA AR e G M R R LR, IR A% %
12 (deoxyribo nucleic acid, DNA) & k#1155 5 £ Fh ¥
I3 AR 56, A rg v R DY AR N i iR A L RO
MR b v BHZE P B RGTTLFCRR MR R R L D
e BB A DNA E AL IR L2 R e R, 8-
B A Z H (8-ox0-7, 8-dihydro-2-deoxyguanosine,
8-oxodGuo) 42 [# Br 24 TA 1) DNA 4 Ak 45 15 iUk 1 A=
YtniEY .

FH A T IS A 258 W B 22 Cenzyme linked immu-
nosorbent assay, ELISA) | 155 8 & AH {6 1i% e, 4k 2= 46 1)
(high performance liquid chromatography electro-
chemical detectors, HPLC-ECD) .S #H {4 7% - 5 3% B¢ FH
(gas chromatography-mass spectrometry, GC-MS) I
W AH 0 3% R 1% BE A (liquid chromatography mass
spectrometry , LC-MS) J5 ¥ , M 15 250 W AH €815 £ Bk it
% (ultra performance liquid chromatography tandem
mass spectrometry, UPLC-MS/MS) #; il 75 1 K H: 43
B PR A R AR R AR AL, AT N T DNA
AL R R, B E ST R 8-oxodGuo
UPLC-MS/MS A8 J 311 A A 24 3 A2 00 33 1o
JH E1AH 2 BRURE 9% JH & 5, A 00 B ] 1 95 4, A 52 5
AT R AR @ T —Fh T4/ RO &k
L A3 DR L B B9 UPLC-MS/MS # il 7 #% (1D-
UPLC-MS/MS) , A] 8545 b )i T PFAf 4804k 0 i &
i DNA A4t .
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JRIEAY : Agilent 6490 Triple Quad MS/MS =&
DY BT I 3% A 5 2 A < Agilent UPLC 1290 &
SWAH R G5 03 # . SB-Ag, 3. 0 mm X 100. 0 mm,
1.8 pm, 600 Bar, LA ¥ 3 B Agilent 24 w7 & ;
—80 CHMKIE VKA (HZA Reveo 24 ] s MilliQ Plus
B4tk Ml (2 Milliporegong 23 1)) 5520A # pH it
(FEH Orion A A ;1208 B F 43 B K F (7[5 Sar-
torius 22 ) ; Beckman 22R B & AR TR = #H = 0 0L
(£ E Beckman-Coulter 22 %)),
1.3 iR

(D BECE 10 mol/L BEER %L . FR 38. 5g Ml MR £ i T
50 mL Ji B Q2K H L IR 205 (2) B il 10 mmol/L
AY B R 2% - B 10 mol/L BEBRE 1 mL A B IR 218K
ks 1 LIRS, 59 pH=3. 7; (DA’ #H 5 mmol/L
B BE R 2 (% 0. 1% R . B 10 mol/L B B2 £ 0. 5
mL HJE ECZE KR BER 1 L AR R 1 mL, 1R
A5 (4) TAEW : FH 10 mmol/L WIESBR 2 (pH=23. T id
il 30 %6 B B A L
1.4 &ARIRiEE M

(1) A2 KA CA) SR 5 mmol /L Y B BR 4%
(F 0. 1% HER.pH=3. 7). A HLA (B) A H B ; - fiy st
B 1 min; HEFEARFL S pLs B2 0 mm; A A I 35
CHiBp R AR 1, (2) LS. B FEN
Jet Stream ESI & ; B FH A R ah 25 £ ) v W il
IE & A8 (Dynamic MRM) ; TSR A 200
T PSRN 16 L/mins BALSIE 1M 30 psi; 8
SN 400 CH 8 12 L/min; B4 H R
2 000 VWM 0 V; BARE FXHE B IR 2.,

x1 R 8-oxodGuo i ¥ #6 B % B

1] (i) KA A HHLAH B e wKEH
Ay 2 S, ), min
1 MBl5A® %) % (mL/min) (bar)
11 XA 0 90. 00 10. 00 0. 40 800. 00

8-oxodGuo (4l £ K T 98%) My T 3£ [ Sigma-  3.00 70. 00 30. 00 0. 40 800. 00
Aldrich A5 ;[P N; ]8-oxodGuo (4l F KT 98%) T 4.00 2.00 98. 00 0.40 800. 00
% B Cambridge Isotope Laboratories 2 #; H & 5.00 2.00 98. 00 0. 60 800. 00
(HPLC g&) )ﬂ/l:,l :J:. {% [ﬂ Merck /A\ ﬁj ; @ié: @fi %ﬁ‘ EF] @j:: 5.01 90. 00 10. 00 0. 60 800. 00
(HPLC 40) 1l T 2 [# Fisher Scientific 2\ 8. Mk 6. 00 90. 00 10. 00 0. 60 800. 00

x2 Bt AEUWBEFHESH
PUBR AT 1 PO AT 2 4 B 1] A )

Pas - B = S R 3 1 Bl
k& BB T P FET e Cmin) (i UEAYEE) il 7 AE
8-0x0dGuo 284 Wide 168 Unit 3. 69 0.4 380 10
8-0x0dGuo 284 Wide 140 Unit 3.69 0.4 380 32
['"N; J8-oxodGuo 289 Wide 173 Unit 3.69 0.4 380 10
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W 3 KB E T A 2 e 24 hIREE, 2
8 000X g 3 min BH.LOJF, 0% T 1. 5m1,m1‘7€12<_1
DEHLIHEF T —80 CHEW M.
1.6 A&z

200 pL KEUREE T 1.5 mL & e KE &0
B, A 200 pL TAEW , FA 480 ng/mL Wy [R i
ENFRAUE B CZE K4 10 pL, iR L i e iR 20
2 min. J5 BT 37 CAMARFF 10 min. FF 4 C
12 000X g B0 15 min, B EE W 100 p LA 2 A

EAEF22025 40551 45%8H

A B — 80 C A5

2 & L:=]

2.1 FEHBEMNAADMAIELEIA
R B 1k S 58 i 70 S U Bk X A ) 45

A 58X BT FH S8 56 3 700 R I 20 AR 2E AT

BT, mr L Ar O B R ZE MK B s A 7K AR 5 mmol

AOBS R 4% (& 0. 1% R pH 3. 7) T A7 ML 77 Y B

(% 0. 1% H i) XF 8-oxodGuo AY 5T faf [t ( mass-to-

charge ratio, m/z) 43 5l 7 284/168 #1 284/140, H X}

[N, ] 8-oxodGuo B m/z 289/173 K5 Wi n] Z W

i AL T T
T,

LN B — R PE R4S R, UPLC-MS/MS #ERE 5 pL B At
Area 0
9000, 223
FuWHM
8000+ Height ‘8
70001 2
6 000
$ 5 000
40004
3000 I
2000 0 415 1 610
1000 | i W 1929 59 572.7 946 3
_ *i MWMMM«MMNM,MMN,MM-mMMwaMiSZ 2
A 100 200 300 600 700 800 900 1000
m/z (amu)
Aarea’ U
m/z{102.1
7 000FwhHm- q.7
Height: 7442
6 000 0
nm4
5 000+ fiyd
#4000 ‘ I
# 3000 ‘ ‘
| 415 1
2 000+ ]
502.2 535 i
- 7 7 -
1000 Ul WWMMMWMWW 573 » . 706 8502 9114 9581 905
B | T T T T T T T T T T
100 200 300 500 00 700 800 900 1000
m/z (amu)
firea 0 3383
60 000w/z 338 3
FWHM: 0.7
Height. 60169
50 ooo-lesoluliun 0
fime 3383 4449
1% 40 000
30 000+
20 000+
10 000+
565.7 5633 764.5 8285 857 3 9094 9414 9725
c - T T T T T T T T T T T f T
100 200 300 400 500 600 700 800 900 1000
m/z (amu)
Jof B TR 2 MR /K 5 B TR S AHZK A C: (3 0. 10 H D
A1 TWRAFRREREEAE

2.2 DNA &A4LH 4547 E 4 8-oxodGuo 49 & A
8-oxodGuo K H: N5 A H W5 B[] 76 2 3. 75 min,
R0/ 1 W A3 B R R R K B0 2. 5 min
AT B 4.0 min Ji5 YE M A9 A B bR 20 8 4 1 4 HE AR
W HF 2. 5~4. 0 min [A] ¥E M 1 AY 8-oxodGuo &
HNHR. 8-oxodGuo B H[A 7 2 AR e JE X Bk, 0
frETE WK 2,
2.3 Kl ke
2.3.1 &M(Z
AT 7 B ID-UPLC-MS/MS 6 I 77 = 1 i

RAR MR A 0. 2 pg(fEME L =10) ,%F 0. 4~100. 0 ng/
mL KW HENEELCRRG, B TRENY =
0.051 3X —0.022 4, MHKERE K r=0.999 6. X N
A 0 Ay e TR R/ P s I T RRLL Y Sy T A R
2.3.2 ®WEKERHEE

i3 7E 2 A 8-oxodGuo Wk FE Y K EUK K 100 pL
T AN AAR LR 3 Bl TR Mk BE (0. 4.10,100 ng/
mL) [ 8-oxodGuo #5 i f 100 pL, 2 3 #f A Ab B
2 I ID-UPLC-MS/MS #: , fir £5 f1 [0 e 2R T2 A 25 15
L3R 3,
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2.4 KA &k AELR DNA &L 4% 47 & 4 8-oxod-
Guo K F
3 AWK EIRT T DNA S 1577 8-oxod-

2.50
2.254
2.00+
1.75+
1.50+
1.25
1.00
0.75
0.50]
0.25-
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Guo e JELE 4. 88~6. 66 ng/mL JEE WK 5 B
KBRIRE 8-oxodGuo ¥ 45l K 5. 36.4. 88.6. 66.6.
51.5.93 ng/mL,

2.04
1.8
1.6
14
1.2
1.0
0.8+
0.6
0.4

EEBTFH(X102)
<

AL A

r 11T i rr-rrrct7*+ToT+1rTrT+Tr°r°&~&171T 11T 117 °~§& 1+ 1 1 1 1T T 1
A 1.2 1314151617 1.81.92 2.1 22232425262.728293313233343536373839441424344454.64.748495

SuEumEEbN
iV
N

EEBETFH (X100

COOORRRHERNN
cbiabobhbbkoh 2003

B 2.6 27 28 29 3 31 3.2 33 3.4 35 3.6

A
CmwinGlmin
R

39 4 41 42 43 44 45 4.6 47 48 49 5

EEBE T (X109

[-E-N-N-} N
cRiSErbanbub S25T

26 27 28 29 3 31 32 3.3 3.4 35 3.6

AKEAR B AR HEM (10 ng/mL) ; C:BEA AR #E 5L (2 ng/mL)

(]

38 39 4 41 42 43 44 45 46 4.7 48 49 5

B 2 8-oxodGuo K H A r & i &

%3 8-oxodGuo R . BIREEKERBEEE
PR IEVE OZP) K B )

0.4 ng/mL 110.3047.83 7.1

10. 0 ng/mL 104.3742.22 2.1

100. 0 ng/mL 99.26+1.18 1.2

3 i ®
R, ELISA™™' . HPLC-ECD'"'*', GC-

MSH 2 R LC-MSP P g 8k vz T DNA Ak
BRI . SRTT ELISA W W G EBE KW T =T

FEHESE S MY, HPLC-ECD X} ECD sk A% 5% 5
GC-MS 1S ki v vl RE A ™ B 1Y H sh &1k, LC-
MS A X BB R s, 2 &S5 1 R 8-oxodGuo
UPLC-MS/MS #7535 B A b F 5% 72 41 X 50
B, 7 1 AF A BORE 2 S 5, 4G D e [ 35 K i AR
i 58 57 B9 ID-UPLC-MS/MS &l 5 ik 30/ . R
JE AR L A A b R TR AT T O R IR
AWF5E @7 ID-UPLC-MS/MS 5 M 7 3 i i H
A S0 T S AR G A AILAH S B AR PR A Ok I RE ) 3 2
55, {H%F 8-oxodGuo M I b Z P, X Al fE 5 F I
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()8 T AL RE 7 e i A S L T EL DR R AR X A L &2 T
SR NI D A% N 2 A B o A S e SN T 17 O
PRIGCRT AL 7 2 R 3E 2, 8-oxodGuo YK I 45 S oKy
22 5[] B ARG v 5 ) T oA % g 45K, b oA O 22
A X 55K R I A 46 X 0 AR o AR TR A LT A
R AR AR A 235 SR R Qs vk B AN 0 R AR B 2 SR AR
TE . HIRCYRTBT ST REAS b B L A R R 2 (H AR AL T
AL HRE 2h 2B V5 Bk O HE AT H R A 9 10
mmol/L 1 R 8 TR & W IE AT I AR AR Ab B LY 48, AR
5% B AL 3 7 3 8-oxodGuo M I AH X

MR ZTFSEIESE DNA AL 7E 2 R i gl
TR PN PRI B R MR R O I B
JLHE A BN S5 vh B T BB R
AL A rh o R LR R A W T L 5
PR E BTS2 L L BRI R DNA AL 343 19 A= 9 h
HY) 8-oxodGuo 7F A& N K AR T BE 8% 11z H T 9 9% 1Y
W, A5 EE 7 9 UPLC-MS/MS ¥l 75 2 4% 45 Bl
T 58 3 g5 1 W)
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