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Serum Metabonomics Research on Shenxu—tanyu Syndrome Type 2
Diabetes Mellitus Based on NMR
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Abstract To explore the metabolic variation and pathogenesis of type 2 diabetes mellitus of Shenxu—tanyu syndrome in Traditional
Chinese Medicine (TCM) by using Nuclear Magnetic Resonance (NMR). Serum samples from 33 cases of Shenxu—tanyu syndrome type 2
diabetes mellitus patients and 50 cases of healthy people are detected and described with 'H-NMR based metabonomics, and than the
data is analyzed by Orthogonal Partial Least Squares—Discriminant Analysis (OPLS-DA). The results show that comparing with the
healthy people, the various kinds of amino acids of Shenxu —tanyu syndrome type 2 diabetes mellitus patients are markedly lower,
including isoleucine, leucine, valine, alanine, glutamate, histidine, tyrosine, phenylalanine, and 1-methylhistidine, the differences are
statistically significant (P<0.05). In addition, lactate, citrate, creatine and creatinine are also markedly lower (P<0.05). However, the a—
glucose and B—glucose are increased comparing with the health people (P<0.05). It is concluded that the metabolites of shenxu—tanyu
syndrome type 2 diabetics are significantly different from healthy people, their tricarboxylic acid cycle and glycolysis are inhibited,
protein is metabolic disorder, and branched chain amino acid is metabolic boost.
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Fig. 1 "™H-NMR spectra of serum samples from healthy people (a)
and Shenxu-tanyu syndrome type 2 diabetes mellitus patients (b)
i*:5 6.5—8.5ppm SEE LR B (5 0.5—9.0ppm SEE )M KT 8 &,
Note: & region of 6.5—8.5ppm is expanded eight times comparing with the & region of 0.5—9.0ppm.
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Table 1 Serous otherness metabolites and its correlation coefficients for the healthy

people and Shenxu—tanyu syndrome type 2 diabetes mellitus patients

75 R =i 2 FHIE R EL
1 SRR 0.93(1),1.00(d),1.96(m) $-CH;,8-CH; ,8-CH 0.86
2 SRR 0.95(d),0.97(d), 1.72(m), 3.65(dd) 8-CH,,5-CH, ,8-CH,/y—CH ,a~CH 0.85
3 AR 0.98(d), 1.03(d),2.26(d), 3.60(d) CHs, CHs,8~CH,,a~CH, 0.70
4 N 1.33(d),4.11(q) CH;,CH 0.75
5 7 4 R 1.47(d),3.76(q) CH,,a-CH 0.73
6 AR 2.13(m),2.36(m), 3.75(t) half B-CH,, half y—CH, ,a~CH 0.80
7 e 2.52(d),2.67(d) half CH,, half CH, 0.60
8 LR 3.03(s),3.93(5) CH,,CH, 0.68
9 UL 15 3.06(s),4.05(s) CHs,CH, 0.68
10 A R 3.14(dd), 3.98(dd) half B—CH,,a~CH 0.64
11 B-HiAIME  3.24(dd),3.4(1),3.46(ddd),3.49(), 3.90(dd),4.64(d)  C-H,,C-H,,C-Hs,C-H,, H/H,,C-H, -0.82
12 a-HEME 3.53(dd),3.72(dd),3.76(dd), 3.83(ddd),5.23(d) C-H,,C-H;, HyH,, C-H;, C-H, ~0.72
13 ik 3.94,6.89(d),7.18(d) a-CH , HyH;  H/H, 0.65
14 EHREM  3.96(dd),7.32(m),7.37(m),7.42(m) a-CH, Hy/H, , H,, Hy/H; 0.75
15 1-FREAER  7.056), 7.780) H,,H, 0.76
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Fig. 2 OPLS-DA of 'H-NMR spectra of serum
samples from healthy people () and Shenxu-tanyu
syndrome type 2 diabetes mellitus patients (A)

¥ :OPLS-DA & #i MR BTl & #1535 A R2X=0.42, R?Y=0.82,
Q%*=0.83,
Note: The model parameters for the OPLS-DA are R*X=0.42,
R?Y=0.82, and Q?*=0.83, respectively.
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