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[ ABSTRACT ] Aim  Through the analysis of serum metabolites in coronary heart disease (CHD) patients with dif-
ferent degrees of coronary artery lesion, to find new biomarkers for predicting and diagnosing CHD. Methods 92
CHD patients who met the experimental requirements from July 2017 to December 2018 in Tianjin Third Central Hospital
were selected for serum analysis, including 57 males and 35 females.  Among them, 24 patients had coronary artery steno-
sis <50% , 19 patients had at least one coronary artery stenosis =50% and <70% , 23 patients had at least one coronary
artery stenosis >70% , 26 patients had acute coronary occlusion.  Liquid chromatography-mass spectrometry was used to
detect the chromatographic peak and mass spectrum peak of metabolites in samples, in order to determine the metabolites.
The clinical diagnostic efficacy of characteristic metabolites was evaluated by ROC curve. Results 47 different metab-
olites were identified in metabolic disorders, and 10 characteristic metabolites were finally identified. = With the increase of
the degree of coronary artery stenosis, the metabolic pathway changed, including the decrease of glycerol phospholipid and
fatty acid metabolism, and the increase of glycosphingolipid and purine metabolism. ROC curve analysis showed that the
area under the curve of characteristic metabolites was all greater than 0. 75. Conclusion Metabolic disorders are pres-
ent in CHD patients with different degrees of coronary artery lesion, and the characteristic metabolites have diagnostic val-

ue.
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mmol/L) M & Fdkdm 0 ALK L0 3% Takotsubo
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Table 1. Comparison of basic clinical data of patients in the four groups

AR AT IEFAGE B A, n] 20 AT A0
B 2553 (P<0. 05) XFACBHES SR E M 2 3 E /Y,
W2 WA, D 2R B s 6T 5K s LR 780
BB (P<0. 05) , dE— AU T IR 3

It H A (n=24) B4 (n=19) C 4 (n=23) D #H(n=26) X 1H Pl
R () 61.17+13.18 66.89+9.04 65.26+8.42 65.62+12.39 1.134 0. 340
FEHI(% ) ] 15(62.5) 7(36.8) 15(65.2) 20(76.9) 7.662 0.054
IR (% ) ] 11(45.8) 14(73.7) 14(60.9) 12(46.2) 4.638 0.200
HERIE [ B (%) ] 0(0.0) 10(52.6) 9(39.1) 8(30.8) 16.024 0.001
WART (% ) ] 10(41.7) 6(31.6) 11(47.8) 15(57.7) 3.233 0.357
R W54 (% ) ] 13(54.2) 11(57.9) 14(60.9) 19(73.1) 2.126 0.547
F2. 4 AEEENIERREMIBIRILE

Table 2. Comparison of biochemical indexes and other indexes in the four groups

I H A4l (n=24) B4 (n=19) C 4 (n=23) D4 (n=26) F1H Pl
45 H (mmHg) 138.5+20.4 146.8+23.2 136.9+14.6 128.5+24.0 2.883 0. 040
#F 9K (mmHg) 85.1+12.0 86.6+11.8 82.7+9.6 76.6+14.2 3.139 0.029
EOESNE(% ) 58.17+3.56 56.79+4.05 56.87+4.93 45.319.08 25.065 0. 000
PR ML R (% ) 5.90+0.93 6.1120.78 6.62=1.17 6.39+1.19 2.128 0.102
D-— Rk (mg/L) 0.18%0.10 0.20=0. 09 0.25=0.38 0.20=0. 16 0.417 0.741
BEAILIALKE ( mmol /1.) 6.20£2.49 7.26+3.40 8.38+3.42 9.03+3.34 3.665 0.015
FEHLWLEF ( mmol/L) 67.59+14.09 71.63+19. 64 72.21%17.32 86.25+19. 36 5.340 0.020
FEHLIR & 2 (mmol/L) 4.86x1.14 5.66+1.28 5.99+2.13 6.19x1.92 2.939 0.038
SRR (mmol/L) 308.50+71.74  344.89+80.92  299.96+76.89  347.46+110.17  1.822 0.149
23 1 11K ( mmol /L) 5.30+1.61 5.95+3.17 6.09+2.36 6.82+2.30 1.726 0.167
H 7 =8 (mmol/L) 2.97+7.20 1.47+0.71 1.56+0.63 1.80+1.66 0.767 0.516
JIFL [ B ( mmol/ L) 4.12%0.93 4.87+1.11 4.55+0.74 4.41+0.87 2.483 0. 066
RS N5 E 1 (mmol /L) 2.46+0.75 2.96+0. 83 2.92+0.71 2.67+0.73 2.438 0.070
R 2 1 (mmol/L) 1.19=0.32 1.22+0.26 1.1120.32 1.0220.25 2.271 0.086
F1 41 (x10° /1) 6.05£1.31 6.03+1.38 6.47+1.91 10. 12+3. 87 8.765 0. 000
ML (g/L) 137.79+14.74  136.47£15.76 138.6149.27 143.46+17. 17 0.792 0.505
M/ (x10°/L) 208.17£51.61  199.05£65.29  211.78=48.46  227.65+81.83 0.810 0.491
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Figure 1. Total ion chromatogram diagram of patients in the four groups
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Table 3. Characteristics of metabolites

P m/z RT(min)  HMDB %S &t R 45 B VIP {8

Var_19 274.092 4.95377 0000101 M+Na  Deoxyadenosine 4.15183
Var_146 518.32 6.73747 0010388 M+H  LysoPC(18:3(9Z,12Z,15Z)) 0.772123
Var 277 274.274 6.07173 0000220 M+NH4  Palmitic acid 2. 66006
Var_44 366. 139 4.95584 0002278 M+H ;fiiﬁ;yylfﬁi;)ﬁafa;f;yﬁ;zldfﬁiﬁfObD 2.60895
Var_45 292.102 4.95889 0028733 M+Na  Asparaginyl-Histidine 2.37236
Var_20 485.263 7.6213 0114758 M+Na  LysoPA(20:2(11Z,14Z)/0.0) 2. 11804
Var_115 641.441 8.59896 0011925 M+2H  Ganglioside GM3(d18:0/25:0) 0.879988
Var_142 431.217 6.7107 0114745 M+H  LysoPA(18:4(6Z,97,127,15Z)/0.0) 0.963227
Var_172 468.308 6.70917 0010379 M+H  LysoPC(14.0/0.0) 0.784251
Var_84 419.255 7.45765 0007005 M+H  CPA(18:1(11Z)/0.0) 0.742405

m/z; A G RT A B S I] s HMDB : A AR 4 0080 2
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Figure 4. Box diagram of chromatographic peak integral
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