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Development of simultaneous analytical system of multiple biomarkers for
oxidative damage based on the solid-phase microextraction method
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We developed an automated on-line analytical method for the simultaneous
determination of multiple biomarkers for oxidative stress by in-tube SPME coupled with
negative/positive switching ion-mode liquid chromatography-tandem mass spectrometry (LC-MS/MS).
In-tube SPME and LC-MS/MS conditions were optimized for 8-isoprostane, 8-hydroxy-2"-deoxyguanosine
(8-0HdG) and 3-nitro-L-tyrosine, which are biomarkers of endogenous oxidative damage to lipids, DNA
and proteins, respectively. The in-tube SPME/LC-MS/MS method i1s simple, rapid, selective and
sensitive, and was applied successfully to the noninvasive analyses of trace amount of oxidative
stress and related biomarkers in urine, saliva and hair samples without any other pretreatment and
without interference peaks. This method is useful tool as a comprehensive evaluation method of
health effects due to smoking and other lifestyle, and it is expected to be applied to prevention
and early diagnosis of oxidative stress related diseases.
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3-NT 227351811 70 10 20  Positive
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Lmearity Detection limit * (pg/mL)
Compound  Range Correlation Direct In-tube
(ng/mL) coefficient ¥ mjection SPME
8-IP 0.02—2.0 0.9986 110 34
8-OHAG 0.02—2.0 0.9997 465 12.6
3-NT 0.02—2.0 0.9980 58 215

NDp=21.WN=3.
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Precision (RSD %), (n = 3)
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Compound

(ng/mL) Intra-day Inter-day
0.2 19 15
8-1p 0.8 11 41
2.0 2.1 3.4
0.2 3.9 6.1
$-OHdG 0.8 5.0 5.4
2.0 26 5.1
0.2 26 65
3NT 0.8 13 2.3
2.0 35 47
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Concentration (ng/mL urine) Recovery
Spiked Mean + SD (n=3) (%)
0 0.62 + 0.04

Compound

alp 2.00 2.62 = 0.30 100.0
8.00 857+ 0.87 99.4
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20.00 12.62 = 0.43 63.1

“ ND: not detectable.
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