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Abstract To investigate the metabolites in plasma samples from patients with Cervical Intraepithelial Neoplasia (CIN) and analyze their
metabonome variation, then explore the potential applications of "H-NMR-based metabonomics in diagnosing precancerous diseases, 36
plasma samples of CIN patients and 36 healthy volunteers were studied with the method of Nuclear Magnetic Resonance (NMR)
spectroscopy, and the Orthogonal Partial Least—Squares Discriminant Analysis (OPLS-DA) was employed to perform the pattern recognition
analysis of NMR spectra. Patients of CIN were characterized by increased levels of lipids,such as very low—density lipoprotein, unsaturated
lipid and acetone with statistical significance (r<—0.349, P<0.05), and by decreased levels of lactate, alanine, valine, creatine, isoleucine
and 1 —methylhistidine with statistical significance (r>+0.349, P<0.05). The results of OPLS-DA show that CIN patients could be
discriminated from healthy volunteers with diagnostic sensitivity of 91.7%, false positive rate of 8.3%. These were better than the results of

Thinprep Cytological Test (TCT). These findings indicate that combining NMR measurements with OPLS—DA analysis, 'H-NMR based
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metabonomics through plasma metabolites can discriminate patients with CIN from healthy volunteers effectively, and provide a novel

method for early diagnosis of cervical cancer.

Keywords cervical intraepithelial neoplasia; plasma; metabonome; nuclear magnetic resonance
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Table 1 Differential metabolites of CIN patients and health controls and their correlation coefficients
(x107) -
0.86(m), 0.88(m),1.26(m), 1.27(m), CH4(CH,),,CH;CH,CH,C=CH,CH,(CH,),, 047
1.57(m), 2.00(m) CH,,CH,CH,CO, CH,C=C ’
2.22(s) CH; -0.45
CHCH,CH=,=CHCH,CH,=,
5.26(m),5.28(m), 5.30(m),5.32(m) -0.46
=CHCH,CH,=,=CHCH,CH,=
2.46(dd) CH4COO0) -0.44
0.93(t), 1.00(d) 6-CH;,B-CH; 0.79
0.95(d),0.97(d) 0-CH;,06-CHs, 0.74
0.98(d), 1.04(d) CH,;,CH;,8-CH, 0.58
1.33(d),4.11(q) CH;,CH 0.83
1.47(d), 3.76(q) CH;,a—-CH 0.52
3.55(s) CH, 0.57
2.07(s) CH, 0.77
2.10(m),2.13(m) Half B—CH, Half B—CH, 0.80
3.03(s),3.92(s) CH, 0.80
3.65(dd) Hy/Hg OCH, 0.55
1- 7.06(s) H, 041
3.21(s) N(CH,) 0.35
§— sd— st— sq— sm— sdd— ;ddd— N
CIN s CIN o
Notes: s—singlet; d—doublet; t—triplet; g—quartet; m—multiple; dd—doublet of doublets; ddd—doublet of doublets doublet. Correlation coefficient with a
positive or negative value representing a relatively lower or higher concentration of a given metabolite (positive increase in metabolite levels; negative
decrease in metabolite levels).
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