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Characteristics of plasma lipid metabolism and potential biomarkers in patients with
acute myocardial infarction

RU Wenxin, HU Han, ZHOU Ting, HAN Ying, YANG Qing, GAO Yuxia Department of Cardiovascular Diseases,
General Hospital of Tianjin Medical University, Tianjin, 300052, China

[ Abstract | Objective To compare the differences in plasma lipid metabolites between the patients
with acute myocardial infarction ( AMI) and those with normal coronary artery in order to explore the
pathophysiologic mechanism and search for possible new biomarkers of AMI. Methods  The patients
undergoing coronary angiography in our hospital from September 20, 2019 to January 20, 2020 were enrolled in
this study. According to the results, they were divided into myocardial infarction group ( AMI group, n=32)
and control group (age- and sex-matched with the AMI group, n=32). Non-targeted lipidomics analysis was
performed on the blood samples to find the differences of lipid metabolites between the 2 groups. Univariate
and multivariate statistical analyses were applied to explore the meaningful differential metabolites, and
receiver operating characteristic (ROC) curve was used to evaluate the diagnostic efficiency of the selected
differential metabolites. Finally, how to disturb metabolic pathways was investigated in the AMI patients.

Results (DThe orthogonal projection to latent structure discriminant analysis (OPLS-DA) and cluster heat
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map showed that there was a significant trend of separation between AMI group and the control group.
Multivariate statistical analysis identified totally 28 differential plasma lipid metabolites, including 16 of them
significantly increased and 12 decreased in the AMI group. (2 There were 10 lipid metabolites such as
diglyceride (DG) and phosphatidyl serine (PS) associated with an increased risk of AMI, while 13 negative
predictors, including phosphatidylinositol (PI), phosphatidylcholine (PC), phosphatidylserine ( PS), lytic
phosphatidylcholine (LPC) and triglyceride (TG ) , were associated with a reduced risk of AMI. 3QROC curve
identified 2 possible biomarkers of AMI, namely, PS (27:0) (AUC=0.976) and DG(16:0/18:1) (AUC=
0.807) ; @The disturbed metabolic pathways included metabolism of glycerol phospholipid, sphingomyelin,
purine and pyrimidine in the AMI patients, among which the disorder of glycerophospholipid metabolism was
the most signficant. Conclusion The characteristics of lipid metabolism are significantly changed in AMI

patients; a total of 28 differential lipid metabolites are identified, among which the disorder of glycerol

phospholipid metabolism pathway indicates the most significant.

biomarkers for the diagnosis of AMI.
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68 NEFMENRI T (£ 2) o KINEILERILE 1,
AT DA B¢ 3 B 2 vk O WUBESE S R Y St 2 A8 fL I B

By SR BRALAE L, OB 2H I jE 2 e 0 ) AR
Pr(iite) ik B MR, LA RS (46) 3%
B B (P<0.05)

Fz1 OBEESBAELEIHEIILE [(n=32,4](%) x5, M(Py ,Pss) ]
A PO Ryl X/, P
iy 12(37.50) 18.00(56.25) 2.259 0.133
AR % 62.38+4.76 64.34+5.07 -1. 602 0.114
BMI 25.72+4.05 23.78+3.48 2.052 0. 044
L E 11(34.38) 20(62.50) 5.067 0.024
WA 7(21.88) 17(53.13) 6. 667 0.010
P 3
L E 4(12.50) 3(9.38) 0. 160 0. 689
SR 7(21.88) 9(28.13) 0.333 0. 564
BRI 1(3.13) 1(3.13) 0.001 1..000
Il ARG b7
W4/ mmHg 130. 78+17. 05 134.59+20. 84 -0. 800 0.787
&7 5K 5/ mmHg 76.81+9.74 81.03+15.39 -1.310 0.903
L/ min”! 71.91+8. 64 75.53+18. 02 -1.026 0. 309
M50/ %x10° - L7 6.27+1.62 8.28+1.89 -4.586 0. 000
S JJH [ 5/ mmol - L7 4.48+1. 14 4.74+0.76 -1.085 0.282
Hh =g/ mmol - L7 1.26(0.99,1.88) 1.54(1.16,1.86) -0.900 0.368
% B i 1 IR/ mmol - L7 1.43(1.14,1.57) 1.14(1.01,1.38) 2.317 0.021
1% 2% B G 2 1 BEL T #2/ mmol - L7 2.32+0. 85 2.87+0. 66 -2.896 0. 005
A5/ mmol « L7 5.10(4.70,5.50) 5.15(4.70,6.10) -0. 875 0.382
JULEF/mmol - L7 55.50(50. 50,62. 00) 62.50(53.00,73.00) -1.922 0.055
JRE%/mmol - L' 304. 13£62. 72 330. 44+66. 63 -1.627 0. 109
YR AR/ g - L 2.86(2.60,3.21) 3.12(2.88,3.82) -2.451 0.014
JEEEFI AR AL/ mm 46.19+4. 09 48.25+4.55 -1.907 0. 061
TGS ( %) 64.00(63.00,65.00) 52.00(45.00,57.00) 6.914 0.001
2 LEAESWREASTEERMEERSF
& T 25 {3 B2 PR} ]/ min HE AT L AL AR P
PS(26:1)-H PS 2.93 648. 39 3.259 0.001
PS(28:2)-H PS 3.11 674. 40 3.362 0.001
PS(27:0)-H PS 3.08 664. 42 4.002 0.001
PS(30:1)-H PS 8.75 704. 45 2.572 0.001
PS(27:0)-H PS 8. 88 664. 42 2.406 0.001
LPC(18:0p)+H LPC 3.33 508. 38 0. 669 0.001
So(d18:1)+H So 2.47 300. 29 0.613 0.001
SM( d36:2+h0) +H SM 8.03 745. 59 2.381 0.001
PS(18:0/18:1)-H PS 11.31 788. 54 0.477 0.001
DG(16:0/18:1) +NH4 DG 13.34 612.56 1.783 0.001
LPC(18:3) +HCOO LPC 1.95 562.32 0.581 0.001
SM( d30:2+p0) +H SM 3.38 661. 49 2.458 0.001
PC(29:6p)+H PC 3.53 664. 43 2.509 0.001
DG(16:0/18:2) +NH4 DG 12.48 610. 54 1.676 0.001
PI(18:1/20:4)-H PI 9.27 883.53 0. 668 0.001
DG(18:1/18:1)+NH4 DG 13.40 638. 57 1.591 0.001

R25TR
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SM(d33:2+h0) +H SM 4.96 703. 54 2.521 0. 001
LPC(18:1p)+H LPC 3.20 506. 36 0. 665 0.001
DG(18:1/20:4) +NH4 DG 12.29 660. 56 1. 600 0. 001
LPC(18:4)+H LPC 2.17 516.31 0. 625 0. 001
PI(18:1/18:2)-H PI 9.45 859.53 0.599 0. 001
PC(38:7)+H PC 8.81 804.55 0. 628 0. 001
PS(18:0/20:4)-H PS 10. 37 810.53 0.539 0. 001
DG(16:0/20:4) +NH4 DG 12.20 634.54 1.870 0.001
SM(d38:3+p0)+H SM 8.02 771. 60 1.953 0.001
DG(18:1/18:2)+NH4 DG 12.55 636. 56 1. 507 0. 001
PC(21:4)+H PC 2.19 572.33 1. 800 0. 001
TG(20:5/18:2/20:5) +NH4 TG 16.42 940. 74 0.278 0.001
PE(20:0/20:4)-H PE 12.53 794.57 0.633 0.001
TG(18:3/18:2/22:6)+NH4 TG 17.17 942.75 0.422 0.001
PC(34:5)+H PC 8.41 752.52 0.581 0. 001
DG(16:1/18:2) +NH4 DG 11.59 608. 52 1.586 0. 001
TG(18:3/18:2/20:5)+NH4 TG 16. 82 916.74 0.472 0.002
PS(41:6)-H PS 8.73 848. 54 0. 662 0.002
LPC(20:5)+H LPC 2.29 542.32 0. 654 0.002
PI(18:1/20:4)-H PI 9.53 883.53 0. 649 0. 002
PC(18:3/18:2)+HCOO PC 8.92 824.54 0.545 0. 002
DG(18:0/18:1)+NH4 DG 14. 47 640. 59 1.514 0. 003
TG(18:2/18:2/22:6)+NH4 TG 18.11 944.77 0.570 0.003
LPC(20:5)+HCOO LPC 1.88 586.32 0. 637 0.003
DG(18:2/20:4) +NH4 DG 11.52 658. 54 1. 645 0. 003
LPE(18:3)-H LPE 2.03 474. 26 0. 603 0. 003
PC(21:3)+H PC 2.49 574.35 1.573 0. 003
TG(18:3/18:2/22:5)+NH4 TG 17. 64 944.77 0.528 0.003
DG(18:1/22:6) +NH4 DG 11.98 684. 56 1. 684 0. 004
LPE(20:1)-H LPE 4.20 506. 33 0.617 0. 004
TG(18:3/18:2/18:3)+NH4 TG 17.18 892.74 0.441 0. 005
TG(20:5/18:2/22:6)+NH4 TG 16. 82 966. 75 0.332 0. 006
LPC(17:0)+H LPC 3.06 510.36 0.528 0. 006
TG(18:3/18:2/20:4)+NH4 TG 17.70 918.75 0.613 0. 006
PC(16:1/20:5) +HCOO PC 8.49 822.53 0. 661 0. 006
PC(21:0)+H PC 3.28 580. 40 1. 665 0. 007
TG(12:0/18:2/18:2)+NH4 TG 17.52 816.71 0.634 0.008
PC(19:1)+H PC 2.83 550.35 1.571 0. 008
LPC(19:1)+HCOO LPC 3.31 580. 36 0. 655 0.011
PC(14:0/18:3)+HCOO PC 8.52 772. 51 0. 668 0.013
TG(18:2/20:4/22:6)+NH4 TG 17.72 968. 77 0.561 0.014
TG(18:0/20:4/20:5) +NH4 TG 19. 64 946.79 0.628 0.014
LPE(20:5)-H LPE 1.94 498. 26 0.583 0.015
TG(16:1/18:3/18:3) +NH4 TG 17.44 866.72 0. 634 0.018
TG(18:3/18:2/18:3) +NH4 TG 17.52 892.74 0. 658 0.022
PC(19:2)+H PC 2.27 548.33 1.539 0.022
TG(16:1/18:3/22:6) +NH4 TG 17.47 916. 74 0.530 0.024
TG(18:2/22:6/22:6)+NH4 TG 17.23 992.77 0.433 0.027
TG(12:0/18:2/18:3) +NH4 TG 16. 69 814. 69 0.582 0. 028
TG(16:1/18:2/22:6)+NH4 TG 18.02 918.75 0. 629 0.036
TG(18:3/18:2/18:2)+NH4 TG 18. 04 894.75 0.562 0.036
LPC(22:1)+H LPC 5.66 578. 42 0.500 0. 046

PS . B i Bt 22 R BR ; LPC . 75 Ao 5% 5 BRAZ A% ; So . ¥ R B2 ;SM . 3585 15 DG . H iy — 85 PL. BR RS BEULEE ; TG, H b = 85 ; PE. B IS BL T
B e ; LPE % dn 5% g Bk 2 B i
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PS(27:0)-H PS 1.172 4.002 0. 000 0.976 0.88 96. 88 90. 63
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DG(18:1/20:4) +NH4 DG 1.743 1. 600 0. 000 0.769 0.47 90. 63 56.25
DG(16:0/20:4) +NH4 DG 1.019 1.870 0. 000 0.765 0.47 68.75 78.13
LPC( 18:0) +HCOO LPC 2.789 0.805 0. 007 0. 764 0.50 71.88 78.13
LPC(18:1)+HCOO LPC 1.783 0.799 0. 026 0.761 0.53 75.00 78.13
DG(18:1/18:2) +NH4 DG 5.499 1.507 0. 001 0.758 0.50 59.38 90. 63
PS(37:0)-H PS 6.027 1.207 0. 000 0.754 0.41 90. 63 50.00
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PS(39:3)-H PS 2.619 0.802 0.044 0. 609 0.22 50. 00 71. 88
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