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ABSTRACT Objective: The purpose of this article was to study the different metabolites of urine between liver cancers and normal
group by 1H-NMR technology. Methods: This research analysed the data useing the multivariate analysis method PCA, PLS and OPLS
by SIMAC 13.0. Results: SPSS 21.0 statistical software was applied to analyze the ROC curve of the data. The concentration changes of
alpha-glucose, beta-glucose and creatinine were found in the metabolic pathways between liver cancers patients and normal group. The
AUC value of the ROC curve of the three metabolites fitted with synthetic variables is 0.972 (sensitivity is 90.6%, specificity is 92.9%).
This metabolic marker group has high diagnostic accuracy. Conclusion: These three urine metabolites can be used as potential marker
metabolites to distinguish normal control group and liver cancers patients.
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Fig.l Typical 400MHz 1H-NMR spectra of urine samples: (a)Normal Controls, (b)HU model group
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Table 1 The information of numbers and metabolites in 1H-NMR spectra

Number Characteristic Metabolite Characteristic Chemical Shift(® ,ppm)
1 Creatinine 4.06(s),3.06(s)
2 Creatine 3.95(s),3.03(s)
3 Guanidinoacetic Acid 3.79(s)
4 Glycine 3.56(s)
5 Taurine 3.45(1),3.25(t)
6 Trimethylamine N-oxide(TMAO) 3.27(s)
7 Trimethylamine(TMA) 2.87(s)
8 Dimethylamine(DMA) 2.72(s)
9 Citric Acid 2.67(d),2.54(d)
10 Succinic Acid 2.41(s)
11 Acetate 1.94(s)
12 Alanine 1.47(d)
13 Lactic Acid 1.33(d)
14 3-Hydroxyl Isovaleric Acid 1.27(s)
15 Methylmalonic Acid 1.23(d)
16 3- Hydroxyl Butyric Acid 1.19(d)
17 Isobutyric Acid 1.05(d)
18 Valine 1.03(d),0.98(d)
19 Butyric Acid 0.88(t)
20 Formic Acid 8.46(s)
21 Hippuric Acid 7.83(d),7.64(t),7.55(t)
22 Tyrosine 7.89(d),7.18(d)
3.53(dd),3.72(dd);3.24(dd),
23 Glucose 3.40(t),3.47(ddd),3.49(t),
3.70(dd),3.90(dd)
24 2- Hydroxyl Butyric Acid 0.95(t)
25 Hypoxanthine Riboside 8.35(s),8.22(s)
26 Allopurinol 8.33(s),8.17(s)
27 Phenaceturic Acid 7.40(d),7.35(m)

Note: s, singlet; d, doublet; dd, doublet of doublet; t, triplet; m, multiple.
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Fig.4 ROC cure analysis of the ability of urinary metabolites including
a-glucose, B-glucose and creatinine to discriminate between sample from

normal Control and HU model group
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