2026 4 3 A & i% Vol.44 No.3
March 2026 Chinese Journal of Chromatography 234 ~247

B R X DOI: 10.3724/SP.J.1123.2025.08011

A I iE 30 Fh &k A Bt B 56 5 i 1 55 AS Bt B 56 [5) 5 49 1Y ik 48
BiE-BERUENERE S B/ O mB KB

ZpO%, X#M, # F, AW, FaE, KX#, TEW
(LR EBE SR IE 3 MR R RO, FE DL EREEFEEEETRE,
i B2 B B AR B BRSEBE , LS 100730)

8 2 - 0 e Tk I R I 1 9l i TR PG ) 2R 4 5 i AR gl ok ok A R A % U0 A O o e T e L ] DRI R b 0 9
P2 W A0 05 4 B T B . AR S ST T — S T IRORE €8 - R I RS 1 A A T L AR 10 L I RO T ]
SEFL 30 b NI PO AEL G ATV It T T AR IR) AR A I S . R - N - BT R K A RE B AR ik
JH XBridge C18 (34T, LA ZNF-/K (10 1, FR Lb ) TR 45 V0 VR 5 TR s WA R it 3l AR, AR 2 5 7.5 mmol/L W R
B 0.15% (R 850 IR , #EAT A0 B VB0 4 85 SR FH AL 25 8 708, IE B 7 2 RO B TRl =X . R I0E %007
ko6 R R AT, OF Y2 PE A 56 R £1020.999 7, 4 MEVE Bl 0.125~100 pg/mL, & H R AT A2 2 KR 4 508 0.01~1.94
pg/mL 1 0.03~6.48 wg/mL, B Z Ny 85.4%~114.3%, H PIAE %5 B2 FI H )RS % B2 435I A KT 4.6% 1 12.6%. ffi A
D7 TR b 110 44 2 32 50k 3 fik ot 5% A 3 2 A0 It v RE AR 5 IR IR LBk [ 28 90 S X AR I A 9k 3 R 526.80
we/mL, ¥ (L A% 56 A0 05 7] 28 9 7 249 B B 4 VR B2 2 73.67 wg/mL., Spearman A GRS B 43 BT & B0, B BE Ik JIE o6
A 1Mk i TR JIPL G 7] 2R 4 5 90 )™ R R B LA R S I R A Ak I i A R A T 8 DD DG I i T AR Dl il R
5L 0o 0 1 PR E AR DG AR o AS B 52 B X I IR 23 B 5 SRR T, B il v i /b BRI e 7 O R A5 AR AT T Rk
SEHLN ML 30 Fif gk A Tk AR G R a5 A TR ARG [R] 2 0 0 0 R IR AY T 5 O e I DG TG B AR ) b R e Ak
MR T HEESH

SRR ARD - 5 IO AL 5 9 o 08 O T AL 5 50 Mok o R 0 Ak 5 56800 99 5 YA €53 - R EOK TR 3 5 I TR 4 =

FE 525 :0658 SCERARIRAD : A

Determination of 30 homologues of phosphatidylcholines and
lysophosphatidylcholines in human serum by liquid
chromatography-tandem mass spectrometry and their

correlation analysis with coronary artery disease

LI Wenyu, LIU Zhaoyang, DONG Jun, YANG Ruiyue, LI Hongxia,

CHEN Wenxiang, WANG Siming"
(Department of Experimental Research, Beijing Hospital, National Center of Gerontology, Key Laboratory of Geriatrics
of National Health Commission, Institute of Geriatric Medicine, Chinese Academy of Medical Sciences,

Beijing 100730, China)

Abstract: Phosphatidylcholine (PC) and lysophosphatidylcholine (LPC) homologues are closely
associated with coronary atherosclerosis. Accurate determination of their contents can provide an
important basis for the clinical diagnosis and prognosis of coronary artery disease (CAD). In this

study, an analytical method based on liquid chromatography-tandem mass spectrometry was
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established, which enabled the simultaneous and accurate determination of 30 PC and LPC ho-
mologues using only 10 pL of human serum. Methanol-acetonitrile-methyl ter¢-butyl methyl ether-
water was used as the extraction system, and an XBridge C18 column was selected as the stationary
phase. The mobile phase consisted of an acetonitrile-water mixture (1: 1, volume ratio) and iso-
propanol, both containing 7.5 mmol/L. ammonium formate and 0.15% (volume ratio) formic acid,
and gradient elution was adopted for separation. Detection was performed using an electrospray
ionization source in the positive ion mode with multiple reaction monitoring. Method validation
results showed that the method exhibited a good linear relationship, with an average linear cor-
relation coefficient of >0.999 7 over a linear range of 0.125-100 pwg/mL. The limits of detection and
limits of quantification were 0.01-1.94 pg/mL and 0.03-6.48 pg/mL, respectively. The recoveries
ranged from 85.4% to 114.3%, while the intra-day precision and inter-day precision were no more
than 4.6% and 12.6%, respectively. Serum samples from 110 clinical volunteers who underwent
coronary angiography were determined using this method. The average population concentration
of PC homologues was 526.80 wg/mL, and that of LPC homologues was 73.67 pg/mL. Spearman
correlation analysis revealed that PC and LPC homologues were closely correlated with the severity
of CAD, as well as with related clinical biochemical and lipid metabolism indicators, suggesting that
they could serve as potential CAD-related metabolites in clinical practice. Designed to meet clinical
analysis needs, this method features small serum sample volume, simple operation, and excellent
response. It can efficiently determine 30 PC and LPC homologues in human serum, providing an
important reference for exploring the association between these two lipid classes and CAD, as well
as the translational application of related biomarkers.

Keywords: phosphatidylcholine; lysophosphatidylcholine; atherosclerosis; coronary artery dis-
ease; liquid chromatography-tandem mass spectrometry (LC-MS/MS) ; lipidomics
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Table 1 Mass spectral parameters of phosphatidylcholine (PC) and lysophosphatidylcholine (LPC) homologues, and inter-

nal standards (ISs)

Name RT/min  Precursor ion (m/z) Production (m/z) DP/V EP/V CE/eV CXP/V IS

PC

16:0/18:0 13.7 762.8 184.2 40 9 38 15 d9-PC 18:0
86.1 40 9 50 15

16:0/16:0 13.3 734.5 184.0 83 10 40 17 d9-PC 18:0
86.1 85 10 53 23

16:0/18:2 12.9 758.0 183.9 60 10 38 25 d9-PC 18:0
86.0 60 10 50 25

18:0/18:0 14.2 790.7 184.1 60 10 40 20 d9-PC 18:0
86.2 60 10 54 20

18:1/18:1 13.8 786.6 184.1 50 10 38 20 d9-PC 18:0
86.0 46 10 50 20

18:0/18:1 13.7 788.6 184.0 50 10 38 20 d9-PC 18:0
86.2 50 10 50 15

14:1/14:1 11.7 674.5 184.0 40 10 35 15 d4-PC 14:0
86.1 40 10 48 20

20:0/20:0 15.4 846.7 184.1 40 10 47 20 d9-PC 18:0
86.2 40 10 53 20

9:0/9:0 4.4 538.3 184.0 40 10 30 15 d4-PC 14:0
86.2 40 10 40 15

7:0/7:0 1.6 482.3 184.1 70 10 29 15 d4-PC 14:0
86.0 70 10 40 15

18:1/14:0 11.9 732.6 184.0 50 10 39 20 d4-PC 14:0
86.1 48 10 50 18

18:0/18:2 13.3 789.6 184.1 40 10 41 20 d9-PC 18:0
86.3 40 10 54 16

18:2/18:2 12.7 782.6 184.1 40 10 39 20 d9-PC 18:0
86.0 40 10 50 20

15:0/15:0 12.9 706.5 184.1 80 10 29 15 d4-PC 14:0
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Table 1 (Continued)
Name RT/min  Precursor ion (m/z) Production (m/z) DP/V EP/V CE/eV CXP/V 1S

86.2 70 10 42 16

16:1/16:1 12.5 730.5 184.0 80 10 37 17 d9-PC 18:0
86.0 50 10 50 20

16:0/18:1 13.3 760.2 184.1 80 10 36 20 d9-PC 18:0
86.3 70 10 47 15

19:0/19:0 14.7 818.7 184.1 30 10 31 17 d9-PC 18:0
86.1 40 10 41 23

21:0/21:0 16.1 874.7 184.1 30 10 46 20 d9-PC 18:0
86.1 30 10 58 20

22:0/22:0 17.1 902.8 184.2 35 10 47 20 d9-PC 18:0
86.2 30 10 58 20

14:0/14:0 12.5 678.6 184.1 60 10 36 20 d4-PC 14:0
86.2 60 10 50 25

14:0/18:0 13.2 734.5 184.2 30 10 38 16 d4-PC 14:0
86.4 40 10 50 20

17:0/17:0 13.7 762.6 184.2 40 10 40 20 d9-PC 18:0
86.3 40 10 55 20

LPC

14:0 3.1 468.3 184.1 80 13 33 14 d5-LPC 15:0
104.1 80 13 40 13

15:0 4.6 482.3 184.1 80 10 34 20 d5-LPC 15:0
104.1 80 10 40 20

16:0 5.9 496.4 184.0 80 9 35 15 d31-LPC 16:0
104.0 80 9 40 14

18:0 10.1 524.4 184.0 70 8 35 15 d35-LPC 18:0
104.0 70 8 44 14

20:0 11.3 552.5 184.1 70 7 37 21 d35-LPC 18:0
104.0 70 7 46 18

24:0 12.4 608.5 184.1 70 6 40 20 d35-LPC 18:0
104.0 70 6 50 15

18:1 6.7 522.4 184.0 70 9 38 15 d35-LPC 18:0
104.0 70 10 45 15

18:2 4.1 521.4 184.0 70 8 40 15 d35-LPC 18:0
104.0 70 10 50 15

IS

d4-PC 14:0 12.4 682.6 188.0 60 10 36 15
86.0 60 10 48 15

d9-PC 18:0 14.2 799.7 193.0 60 10 40 20
86.3 60 10 50 20

d5-LPC 15:0 4.4 487.4 184.0 80 11 35 24
104.0 80 9 40 20

d31-LPC 16:0 5.8 526.6 184.0 70 6 38 14
104.0 70 8 45 15

d35-LPC 18:0 10.0 558.6 184.2 70 8 37 15
104.2 70 8 45 20

DP: declustering potential; EP: entrance potential; CE: collision energy; CXP: cell exit potential; RT: retention time.
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Fig. 1 Effects of (a) extraction system, (b) volume ratio of ACN to MeOH, (c) formic acid volume fraction in MTBE and

(d) shaking time on the total peak area of analytes (n=3)

MeOH: methanol; IPA: isopropyl alcohol; ACN: acetonitrile; MTBE: methyl tert-butyl ether. The proportions of the extraction sys-
tem components in Fig. la are presented in sequence from left to right as follows: 100% ACN; 100%IPA; 100% MeOH; ACN-MTBE-H,0
(2:6:5, volume ratio) ; MeOH-MTBE-H,0 (2:6:5, volume ratio) ; ACN-MeOH-MTBE-H,0 (1:1:6:5, volume ratio).
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Fig.2 Effects of formic acid volume fraction and ammo-
nium formate concentration in the mobile phase on
the total peak area of analytes (n=3)

Volume fractions of formic acid in A to E are 0, 0.05%, 0.15%,

0.15%, and 0.2%, respectively. Concentrations of ammonium for-

mateinAtoEare0, 2.5, 5, 7.5, and 10 mmol/L, respectively.
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Table 2 Slopes, intercepts, correlation coefficients (R?), linear ranges, limits of detection (LODs) and limits of quantifi-
cation (LOQs) of PC and LPC homologues (n=5)

Name Slope Intercept R’ Linear range/ (pg/mL) LOD/ (pg/mL) LOQ/ (pg/mL)
PC
16:0/18:0 0.2791 0.0925 0.9999 0.125-100 0.15 0.56
16:0/16:0 0.2404 0.1827 0.9999 0.125-100 0.04 0.13
16:0/18:2 0.0061 -0.0053 0.9995 0.125-100 1.72 5.74
17:0/17:0 0.2791 0.0925 0.9999 0.125-100 0.15 0.56
18:0/18:0 0.1090 0.1282 0.9999 0.125-100 0.05 0.17
18:1/18:1 0.0645 -0.0564 0.9997 0.125-100 0.13 0.44
18:0/18:1 0.1155 0.0087 0.9999 0.125-100 0.12 0.41
14:1/14:1 0.0804 0.0936 0.9999 0.125-100 0.11 0.42
20:0/20:0 0.0693 0.0724 0.9995 0.125-100 0.05 0.14
9:0/9:0 0.0745 0.0085 0.9999 0.125-100 0.03 0.25
7:0/7:0 0.0279 0.0000 0.9999 0.125-100 0.03 0.28
18:1/14:0 0.1341 0.0380 0.9999 0.125-100 0.02 0.17
18:0/18:2 0.0931 -0.0197 0.9999 0.125-100 0.38 1.26
18:2/18:2 0.0353 -0.0033 0.9998 0.125-100 0.06 0.18
15:0/15:0 0.3274 0.0615 0.9997 0.125-100 0.03 0.09
16:1/16:1 0.1035 -0.0041 0.9997 0.125-100 0.02 0.25
16:0/18:1 0.0417 0.0254 0.9997 0.125-100 0.22 0.73
19:0/19:0 0.0821 0.0821 0.9998 0.125-100 0.08 0.16
21:0/21:0 0.0268 0.1246 0.9992 0.125-100 0.06 0.20
22:0/22:0 0.0124 0.0981 0.9992 0.125-100 0.09 0.17
14:0/14:0 0.0907 0.0964 0.9999 0.125-100 0.04 0.03
14:0/18:0 0.0603 0.1092 0.9998 0.125-100 0.41 1.52
LPC
14:0 0.0800 -0.0007 0.9999 0.125-100 0.08 0.27
15:0 0.0891 0.0191 0.9999 0.125-100 0.09 0.28
16:0 0.2175 0.0404 0.9999 0.125-100 1.94 6.48
18:0 0.2521 0.1359 0.9999 0.125-100 1.03 3.44
20:0 0.1589 0.1430 0.9998 0.125-100 0.07 0.26
24:0 0.2871 0.4933 0.9999 0.125-100 0.01 0.23
18:1 0.2866 -0.1241 0.9999 0.125-100 0.54 1.79
*3 PCRERZYE2NMHERPHEREURBEE
Table 3 Recoveries and precisions of PC and its homologues in two samples
Added/  Found/ Recoy- wa-  nter Added/ Found/ Recoy. |Mrar nter
Name Sample (pg/mL) (pg/mL) ery/% day day Name Sample (pg/mL) (pg/mL) ery/% day day
(n=3)  (n=3) (n=3) Co0M%  RSDM% (n=3)  (n=3) (n=3) "o0M% RSDM
(n=3) (n=5) (n=3) (n=5)
16:0/ S1 5 4.65 91.9 4.0 11.3 18:1/ S1 5 5.07 101.4 2.7 11.3
18:0 10 9.25 92.5 3.3 126 | 14:0 10 1024 1024 26 8.9
25 22.59 90.4 2.1 9.8 25 25.22 100.9 1.6 10.3
S2 5 4.90 98.0 2.2 9.1 S2 5 4.90 97.9 2.6 11.2
10 9.61 96.1 3.7 10.7 10 11.25 112.5 2.5 9.9
25 21.60 86.5 2.8 10.5 25 25.84 103.3 1.9 10.3
16:0/ S1 5 5.05 100.9 1.3 8.6 18:0/ S1 5 4.73 94.6 2.3 8.1
16:0 10 1096 109.6 2.4 95 | 18:2 10 9.58 958 2.4 8.9
25 24.32 97.3 2.7 8.3 25 24.59 98.4 3.2 10.1
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Table 3 (Continued)

Added/  Found/ Recov- Ig:;a' Ig;';r' Added/ Found/ Recov- Ig:;a' Ig;‘;r'
Name Sample (p(ui/in?’l;) (p(ui/ing’l);) (e;si/:/t; RSD/% RSD/% Name Sample (p(ui/ing’l);) (;J(Li/in;;) (e::/;/g RSD/%  RSD/%
i (n=3) (n=5) (n=3) (n=5)

S2 5 506 1013 3.9 11.8 S2 5 4.91 982 22 12.1

10 10.88  108.8 3.1 8.1 10 8.85 88.5 1.2 5.0

25 2507 1003 35 9.5 25 2537 1015 24 9.6

16:0/  SI 5 544 1087 4.6 104 | 18:2/  S1 5 4.81 96.2 3.9 11.3
18:2 10 8.54 85.4 1.3 4.2 18:2 10 9.79 979 26 8.2
25 2590  108.0 4.0 11.9 25 22.88 91,5 3.7 10.3

2 5 539 1077 2.4 9.8 2 5 505 1010 1.3 9.9

10 10.96  109.8 1.3 9.0 10 9.70 97.0 24 11.4

25 27.05 1082 3.0 14.4 25 23.55 942 2.7 9.6

17:0/  SI 5 4.65 91.9 4.0 113 | 15:0/  S1 5 510 1020 3.5 11.0
17:0 10 9.25 92.5 3.3 126 | 15:0 10 11.09 1109 33 12.1
25 22.59 90.4 2.1 9.8 25 23.51 94.0 1.2 6.3

2 5 4.90 98.0 22 9.1 $2 5 4.60 92.1 37 117

10 9.61 96.1 27 10.8 10 10.80 1080 22 10.1

25 21.60 86.5 2.8 10.5 25 22.30 892 26 9.0

18:0/  SI 5 519 1035 1.7 82 | 16:1/  SI 5 4.29 858 2.6 8.4
18:0 10 10.69  106.9 1.2 6.7 16:1 10 8.64 864 2.1 6.7
25 2533 1013 2.1 7.5 25 23.65 90.5 24 8.4

2 5 525 104.9 3.8 115 S2 5 4.92 98.3 1.3 4.6

10 10.63 1063 2.4 8.0 10 9.01 90.1 3.2 9.9

25 2501 100.0 2.6 7.1 25 21.51 86.1 2.1 8.3

18:1/  SI 5 4.92 98.5 2.3 10.1 | 16:0/  S1 5 4.88 95.6 2.2 8.1
18:1 10 10.02  100.2 1.3 5.2 18:1 10 9.77 97.7 29 8.5
25 24.37 97.5 1.3 75 25 2600 1040 3.5 9.7

s2 5 4.97 99.3 22 9.0 $2 5 4.99 999 238 8.8

10 1047 1046 1.1 5.1 10 11.81 1141 33 10.5

25 23.43 93.7 1.1 5.3 25 24.61 984 37 9.6

18:0/  SI 5 5.01 100.1 2.3 104 | 19:0/ 81 5 514 1028 2.5 10.3
18:1 10 9.25 92.5 1.1 4.7 19:0 10 1074 107.5 2.1 8.6
25 22.29 89.1 2.8 10.0 25 2514 100.5 1.8 5.9

2 5 505  100.9 4.0 10.4 2 5 519 1039 3.3 9.6

10 9.46 94.6 1.7 7.9 10 11.07 1107 3.0 9.3

25 21.52 86.1 2.9 9.3 25 24.02 96.1 1.2 4.7

14:1/  SI 5 571 1142 3.3 99 | 21.0/  S1 5 505 1010 2.3 8.4
14:1 10 1.18 1118 4.6 1. | 21:0 10 1046 1046 2.2 6.1
25 2712 1085 1.1 3.6 25 2660 1064 2.3 7.9

2 5 542 1084 2.1 11.3 2 5 554 1108 3.7 9.5

10 1030 102.9 1.4 10.0 10 10.84 1084 2.1 8.7

25 2545 1018 1.3 8.2 25 2652 106.1 32 9.3

20:0/ Sl 5 556 111.0 3.3 112 | 22:0/  SI 5 533 1065 3.1 10.6
20:0 10 10.42 104.2 22 10.6 22:0 10 10.12 1012 3.3 11.1
25 24.84 99.4 1.3 10.0 25 2632 1053 2.5 10.0

2 5 504 1007 1.3 9.9 $2 5 4.93 98.6 4.0 12.4
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Table 3 (Continued)
Added/  Found/ Recov- Ig:;a' Ig;';r' Added/  Found/ Recov- Ig:;a' 12:;'
Name Sample (’:i/in;;) (p(ui/in:;) (e:i/:/c; RSD/% RSD/% Name Sample (p(ui/in:;) (Ti/il)‘) (e:;}:/;/z RSD/%  RSD/%
) i (n=3) (n=5) i ’ (n=3) (n=5)
10 10.33 103.3 2.6 11.7 10 10.38 103.8 3.3 11.0
25 25.50 102.0 2.3 10.1 25 26.68 106.7 3.0 9.6
9:0/ S1 5 5.64 112.8 2.1 7.5 14:0/ S1 5 5.00 100.0 3.1 9.5
2:0 10 1137 1137 15 57 | 14:0 10 1055 1055 3.6 9.8
25 26.93 107.7 2.3 7.3 25 25.68 102.7 4.1 11.4
S2 5 5.58 111.5 2.4 8.5 S2 5 5.19 103.8 2.8 7.5
10 11.31 113.1 3.7 7.7 10 10.47 104.7 2.1 9.1
25 27.89 111.6 3.7 9.5 25 26.09 104.3 3.7 9.7
7:0/ S1 5 5.45 109.0 3.0 9.9 14:0/ S1 5 5.36 107.2 2.2 6.0
7:0 10 1131 1130 36 9.1 18:0 10 1129 1129 23 6.0
25 26.60 106.4 2.9 9.3 25 28.35 113.4 3.4 11.6
S2 5 5.52 110.5 2.9 11.6 S2 5 5.64 112.8 2.6 8.8
10 11.10 111.0 1.6 9.4 10 10.14 113.6 2.3 7.9
25 25.24 101.0 2.9 9.2 25 28.28 113.1 3.2 7.1
*4 LPCREBZFUE2NMHRPHERENIEEE
Table 4 Recoveries and precisions of LPC and its homologues in two samples
Added/  Found/ Recov- Ig;;a' IZ;‘;' Added/ Found/ Recov- Ig:;a' Ig;‘;r'
Name Sample (p(ui/fr;l;) (p(ti/insl;) E};y_/‘;A)) RSD/%  RSD/% Name Sample (p(ti/in;;) <Ti/igl;) f;y_/"f) RSD/%  RSD/%
(n=3)  (n=5) (n=3) (n=5)
14:0 S1 5 5.13 102.6 4.4 11.8 20:0 S1 5 5.04 100.8 2.1 9.5
10 10.35 103.4 3.3 11.5 10 9.98 99.8 1.4 7.5
25 25.30 101.2 2.1 10.1 25 27.04 108.2 1.5 7.2
S2 5 5.14 102.8 3.1 10.5 S2 5 5.31 106.1 1.0 7.4
10 10.37 103.7 1.8 7.2 10 10.98 109.8 2.6 8.9
25 26.53 106.1 1.1 8.2 25 28.57 114.3 3.8 11.0
15:0 S1 5 5.16 103.2 2.9 8.6 24:0 S1 5 5.22 104.4 2.7 10.4
10 10.46 104.6 3.3 10.2 10 10.64 106.4 3.2 10.1
25 25.96 103.8 2.3 7.2 25 25.73 102.9 2.9 7.1
S2 5 5.14 102.8 3.7 9.7 S2 5 5.34 106.9 2.0 10.4
10 10.29 102.9 4.1 11.7 10 10.82 108.2 2.6 8.1
25 26.37 105.5 2.2 11.5 25 27.11 108.4 3.0 9.9
16:0 S1 5 5.43 108.6 3.1 10.2 18:1 S1 5 4.70 94.0 3.7 10.4
10 10.73 107.2 2.5 7.9 10 10.08 100.4 2.5 7.9
25 24.86 99.4 2.5 7.0 25 24.71 98.8 2.7 7.6
S2 5 4.91 98.3 2.7 8.1 S2 5 4.82 96.3 3.1 9.3
10 9.62 96.2 1.2 6.9 10 9.62 96.2 3.1 11.0
25 24.89 99.6 2.3 8.3 25 25.70 102.8 2.6 5.6
18:0 S1 5 5.51 110.2 3.5 10.0 18:2 S1 5 4.67 93.4 3.8 9.8
10 9.94 99.4 2.7 6.6 10 10.06 99.4 2.7 11.1
25 24.91 99.6 1.1 4.6 25 25.10 99.6 1.5 10.2
S2 5 4.96 99.2 2.4 10.2 S2 5 4.69 93.8 3.8 7.7
10 10.77 107.7 4.0 9.3 10 10.10 99.0 2.4 8.6
25 26.00 104.0 3.5 11.3 25 24.56 102.8 2.5 7.8
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Fig. 6 Nonparametric Spearman correlation heat map of coronary artery disease (CAD) -related PC and LPC homologue

levels with clinical metabolic indicators

SOD: superoxide dismutase; CK: creatine kinase; BMI: body mass index; TC: total cholesterol; TG: triglycerides; TMAO: trimeth-
ylamine N-oxide; ChE: cholinesterase; ALP: alkaline phosphatase; BNP: brain natriuretic peptide; LDH: lactate dehydrogenase;
HDL: high-density lipoprotein; LDL: low-density lipoprotein. * P<0.05; ** P<0.01.
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Fig.7 Comparison of CAD-related PC and LPC homo-
logue levels in healthy and diseased populations
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