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Abstract : Objective To investigate the changes in serum small molecule metabolic profiles in the patients
with acute exacerbation of chronic obstructive pulmonary disease ( AECOPD) under different eosinophil
(EOS) percentage (EOS%) threshold values in the peripheral blood in order to identify potential diagnostic
biomarkers related to EOS in AECOPD patients. Methods Thirty-eight AECOPD patients were included. Se-
rum metabolites were detected by using ultra-performance liquid chromatography-mass spectrometry (UPLC-
MS). With 2% and 3% as the cutoff threshold values for peripheral blood EOSY% , the patients were divided
into the high EOS group and low EOS group. The orthogonal partial least squares discriminant analysis
(OPLS-DA) was used to analyze the differential metabolites between the high EOS group and the low EOS
group,screen the potential biomarkers,and identify the differential metabolites between groups by full-infor-

mation tandem mass spectrometry (MSE) ,and the relevant metabolic pathway analysis was performed by u-
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When the EOSY% threshold value was 2% ,there were
significant differences in the serum metabolome between the high EOS group (=2%) and low EOS group (<

sing metabolomics pathway analysis (MetPA). Results

2%) of AECOPD patients,and 26 differential metabolites were found, mainly involving glycerophospholipid
metabolic pathways. When the EOSY% threshold value was 3% ,the differences in the serum metabolome be-
tween the high EOS group (=3%) and low EOS group (<{3%) were more obvious,and 31 differential me-
tabolites were found,mainly involving glycerophospholipid metabolism and ether ester metabolism pathways.
Regardless of whether the EOSY% threshold value was 2% or 3% ,compared with the low EOS group,serum
sphingomyelin (SM), phosphatidylcholine (PC) and lysophosphatidylcholine (LysoPC) in the AECOPD pa-
tients of the high EOS group were significantly upregulated,and the glycerophospholipid metabolic pathway
was significantly disturbed. Compared with the differential metabolites with an EOS% threshold value of 2%,
there were more types of differential metabolites with an EOS% threshold value of 3% ,and the changes in differ-
ential metabolic pathways such as glycerophospholipid metabolism and ether lipid metabolism were more significant.
Conclusion The patients with AECOPD have specific pathogenic metabolic profiles at different peripheral
blood EOSY% threshold values,suggesting that 3% could be used as a reference threshold value of peripheral
blood EOS% for the use of inhaled corticosteroids (ICS) in AECOPD,in order to screen the precise phospho-

lipid metabolites as biomarkers for the diagnosis of COPD, and thereby provide the precise guidance for the

treatment of ICS in AECOPD.
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10 5a-tetrahydrocorticosterone 395. 243 C, H,, 0, 6.72 v 2.97
11 SM(d18:1/18:1(9Z)) 729.591 C, Hyy N, O, P 6. 54 A 1.27
12 PC(22.2(13Z,162)/16:0) 814. 633 C,sHg NOGP 5.87 A 1.35
13 LysoPC(18:1(112)/0:0) 544. 338 C,s Hs, NO, P 5.41 A 1.22
14 Porson 387. 181 C,, H,s 0, 4.75 A 1.43
15 FAHFA(22:6/13-0-18:2) 607. 470 CyH,, 0, 4.70 v 2.97
16 PC(O-18:1(92)/16:0) 746. 606 C,, Hy, NO, P 4.57 . 1.18
17 1-acetoxy-2-hydroxy-16-heptadecen-4-one 327.254 C H;, 0, 4.30 v 2.68
18 PG(i14:0/i-13:0) 653. 442 CyHy O, P 1.28 . 2.39
19 LysoPC(20:2) 548. 370 C,H,NO, P 4,00 A 1.33
20 PA(a25:0/i18:0) 847,645 Cyo Hy O P 3.95 A 1.18
21 PC(0-18:0/18:2) 772. 622 C,, Hg NO, P 3.90 v 1.24
22 LysoPE(0:0/20:2) 524. 335 C,s H,sNO, P 3. 55 A 1.28
23 SM(d18:1/18:1) 773.580 C,Hgy N, O4P 3.49 A 1.23
24 PC(22.5(7Z,10Z2,132,16Z,19Z)/P-18.0) 820. 621 C,sHgs NO, P 3.29 A 1.18
25 LysoPC(P-18:0/0:0) 552. 366 C,s Hs, NO,P 2.98 A 1. 44
26 homodolicholide 493. 351 CyeHyg Oy 2.94 v 2.80
27 LysoPC(20:2/0:0) 592. 361 C,H,NO, P 2.94 A 1.27
28 PE(22:2(13Z,167) /P-18:1(92)) 826.595 C,-Hy, NO, P 2.87 A 1.50
29 LysoPC(20:1(112)/0:0) 550. 387 C,sHs NO, P 2. 60 A 1. 30
30 PC(0-18:0/20:4) 840.611 C,s HgNO, P 2.54 A 1.32
31 azelaic acid 187.097 CyH,;,0, 2.39 A 2.15

Hom/z FoRY) T RRAE B T 00 R AT 1L s i EOS 41 5% EOS 4L, A FR BTk, v R FRE, " P<<0.05," " P<C0.01,
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