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Abstract Metabonomics studies on plasma and urine of patients with breast cancer using NMR spectroscopy are to establish
metabolic markers correlated with breast cancer to guide clinic diagnosis and provide the new ideas and methods. In this study, a
total of 45 patients with breast cancer were enrolled and 50 healthy volunteers as controls. Meanwhile, blood and urine samples from
the subjects were collected by the researchers for testing. For each sample, the 'H nuclear magnetic resonance (NMR) based
metabonomic analysis was performed, the subsection integral of the free attenuation signal was computed, and the obtained data were
analyzed by the orthogonal partial least—squares discriminant analysis (OPLS—=DA). The results of the study show that compared with
the healthy people, leucine, valine, phenylalanine, tyrosine, alanine, histidine, and glycine are significantly decreased (P<0.05); lipid
(LDL), beta glucose, lactic acid, choline, inositol and creatine are significantly reduced (P<0.05); glycoprotein, malonic acid,
acetoacetic acid, beta hydroxybutyric acid, and acetone are increased significantly (P<0.05) in the plasma of patients with breast

cancer. Moreover, isoleucine, valine, glutamic acid, histidine, dimethylamine, hippuric acid, betaine, taurine, succinic acid, citric acid,
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creatine, and creatinine are decreased (P<0.05) and Lactic acid increased (P<0.05) in urine of patients with breast cancer. Through

this study, metabolic markers correlated with breast cancer using changes of metabonomics in plasma and urine have been established.

Keywords breast cancer; metabonomic; metabolic markers system
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Fig. 1 'H-NMR spectra of plasma samples from healthy
volunteers (a) and patients with breast cancer (b)
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Fig.2 OPLS-DA 3D plots of 'H-NMR spectra of plasma
samples from healthy volunteers and patients with breast cancer
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Table 1 Otherness metabolites of plasma samples from healthy volunteers and patients with breast cancer and

their correlation coefficients

R AR I ik M
1 AR o 0.95(d),0.96(d),0.97(d) 0.65
6-CH,
2 12 R EE 0.99(d), 1.04(d), 1.03(d) 0.82
3 AR CH, 1.47(d), 1.48(d) 0.85
4 HAER Half 8—CH., 3.27(d),3.98(dd) 0.78
5 i 2R Half B~CH,,a~CH, CH,, Hy/Hs, H./H, 3.2(dd), 6.89(dd),7.18(d) 0.74
6 R CH, 3.55(s), 3.56(s) 0.69
7 RINE R H./H,, Hy/H; 7.32(d),7.38(1), 7.42(dd) 0.81
8 eRiikicki C—H,,C—H,,C—H,,C—H, 3.24(dd), 3.4(1),3.49(1), 3.72(dd) 3.9(dd), 4.64(d) 0.84
9 i NHCO—CH; 2.03(s),2.10(m) -0.44
) CH;CH,(CH,),
10 §Z(LDL) CHLOCOR 4.24(m) 0.56
11 N 3.12(s) -0.49
12 L TR CH, 2.27(s) -0.45
13 AT CH, 2.22(s),2.23(s),2.24(s), 2.25(s) -0.47
14 B-FTR CH, 243 -0.54
15 A CH 1.33(d),4.11(q) 0.86
CH

16 SEE CH,(CO0) 2.45(dd),2.46(dd) -0.46
17 JIE NCH, OCH 3.23(s),3.27(s) 0.63
18 JULEE H./He 3.65(dd) 0.42

E s R, AR ER BE, UREZ B, RAE %, m RS BF, dd R AR E R EE. T H.
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Fig. 3 'H-NMR spectra of plasma samples from healthy
volunteers (a) and patients with breast cancer (b)
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Fig. 4 OPLS-DA 3D plots of 'H-NMR spectra of plasma
samples from healthy volunteers and
patients with breast cancer
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Table 2 Otherness metabolites of urine samples from healthy volunteers and patients with breast cancer and

their correlation coefficients

. . HHOCHREL

e [awity I ik (R
1 SR B-CH, 1.00(d) 0.45
2 KR CHs,CHs, B~CH,, a—CH, 0.98(d), 1.04(d), 2.27(d), 3.60(d) 0.47
3 BRI y-CH, 2.36(m) 0.45
4 AR Half 8—CH,, H, 3.14(dd),7.73(s) 0.53
5 BN CH,,CH 1.33(d),4.11(q) -0.44
6 il CH; 3.03(s) 0.54
7 LR IR H.MHs, H,, Ho/Hs 7.56(t),7.65(1),7.84(d) 0.41
8 [iB N(CH,)s 3.28(s) 0.5
9 AR TR CH, 3.44(1) 0.43
10 PR half CH,,CH, 2.54(d),2.68(d) 0.61
11 % CH, 2.72(s) 0.72
12 BEHAMR CH,,CH, 2.41(s) 0.71
13 N4k CH, 4.05(s) 0.65
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