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An automated online solid-phase extraction method for the determination of the reduced and
oxidized forms of thiols in mouse serum was developed and validated. Analysis was performed
with column-switching hydrophilic interaction chromatography coupled with mass spectrometry
(CS-HILIC-MS). The proposed CS-HILIC-MS method enabled the simultaneous determination of
reduced and oxidized thiols in mouse serum samples. In addition, interference from endogenous
compounds was removed by means of the column-switching technique. We also compared the
effects of derivatization before and after preparing serum from blood samples and found that it was
necessary to perform the derivatization immediately before preparing serum from blood samples.
Serum reduced and oxidaized glutathione levels were significantly increased in diabetes mice. Our
method is expected to be useful for the assessment of the roles of reduced and oxidized glutathione
in the oxidative state.
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Relative Reaction rate
intensity (25°C; M-'s")

Derivatization reagent

Malemide 11:3 0.144
N-methylmaleimide 16.1 0.405
N-ethylmaleimide 17.6 0.466
N-propylmaleimide 18.1 0.180
N-tert-butylmaleimide 18.7 0.070
N-phenylmaleimide 16.4 0.248
N-cyclohexylmaleimide 18.8 0.460
N-benzylmaleimide 179 0.492
N-(o-chlorophenyl)maleimide 12:2 0.352
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Analyte Derivatization step
After Before
GSH Trace 241.7+549

41+ 12)
GSSG 103.9+235 43.1+16.7
Cys 16.0+ 29 407+ 6.0
CysSS 757 +11.1 538+ 7.8
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Analyte Added conc
(M)

Intra-assay (n = 6) Inter-assay (n=9)

Precision Accuracy Precision Accuracy

(%RSD) (%) (%RSD) (%)
GSH 30 28 8.8 11 976
50 32 975 24 9%.7
100 16 1075 39 106.6
GSSG 30 29 107.4 17 1055
50 33 20.2 43 93.0
100 15 902 40 932
Cys 30 39 993 04 99.0
50 20 97.1 40 96
100 15 1028 31 100.3
CysSS 30 24 100.2 1.0 100.2
50 25 979 37 936
100 15 992 33 9.0
Hey 3 16 %27 07 933
5 26 876 75 %25
10 23 937 24 9.4
HeySS 3 13 1006 1.0 1085

5 26 95.1 92 1017
10 37 949 114 106.9
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Quantification of reduced and oxidized thiols in
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interaction chromatography coupled with mass
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