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[ Abstract]  Objective To use liquid chromatography-mass spectrometry based plasma metabonomics to study the
characteristics of human flora-associated (HFA) mice with coronary heart disease. Methods Twenty-eight female germ
free C57BL/6] mice were divided into healthy control and coronary heart disease (CAD) groups. Each mouse was orally
inoculated with a stool suspension from healthy people or patients with CAD to establish the HFA mouse models. At 6 and
10 weeks after inoculation, plasma metabolites were studied and PCA and PLS-DA statistical method were used to identify
the characteristic metabolites. Results The PCA, PLS-DA and variable importance in projection analysis identified 30
characteristic metabolites present at 6 and 10 weeks after inoculation; structural identification found that L-carnitine,
phenylpyruvic acid, and 1-naphthol, 2-naphthol were significantly higher in the CAD group compared with the control
group. These potential biomarkers were related to the bile acid pathway and glycine, serine, threonine pathway.
Conclusions The metabolism disorder in HFA mice appears similar to that of patients with CAD.
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Figure 1 Results of QC sample correlation analysis
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Figure 2 Evaluation parameters of metabolic model
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Figure 3 PCA of the QC samples
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Table 1 Results of metabolite differential analysis
25 AR /58 25 0 F B B B3 ISR T IRCS R
Compared samples No. of total identification No. of total significance No. of significance up No. of significance down
6 JHIE B TR
CAD_6.vs.CON_6_pos 2779 476 223 253
10 JAIE B ¥
CAD_10.vs.CON_10_pos 2779 475 193 282
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CAD_6.vs.CON_6_neg 1779 a4 152 192
f s
10 S THA 1779 330 104 226

CAD_10.vs.CON_10_neg
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Table 2 Characteristic differential metabolites

G R RSN Ry A 71 REAmE] ARy E PE

No. Ton model Name_des Formula RT FLE VIP P value
1 Com_14_neg rac-Etomidate C14 H16 N2 02 11.412 3.1391 0. 0002
2 Com_3623_neg DL-Tryptophan C11 H12 N2 02 6. 094 2.2281 0.0017
DG AN vy e om0
4 Com_328_neg ?h(vjiz;z‘iz‘;‘;‘fﬁﬁ?: )ajd 8 HI11 N 06 1072 1.6741  0.0024
5 Com_15140_neg Imperatorin C16 H14 04 5.93 2. 3206 0. 0037
6 Com_657_neg 7hfiitiilyl?dio;pﬁot;g:rﬁe1312::11)1;?3& €22 H28 N2 05 8.942 40235  0.0021
Com_6636_neg PG(18:0/22:5(47,77,10Z,13Z,16Z) ) C46 H81 010 P 11. 661 1. 8279 0. 0006
Com_2172_neg Lovastatin C24 H36 05 11. 877 2. 8856 0. 0067
Com_2210_neg Sulfoglycolithocholic acid C26 H43 N 07 S 9.939 3. 1836 0. 0068

10 Com_844_neg ! 41?11:i?;riﬁﬁrﬁeéhéyders:y?{;hilz)1831104(];22212 CI1 H17 N3 08 0.997 2.2110  0.0069
11 Com_2770_neg 1-Naphthol C10 H8O 11.333 2.7010 0. 0001
12 Com_14828_neg S(8) -glutaryldihydrolipoamide CI13 H23 N 04 S2 7. 8% 1.8572 0. 0070
13 Com_3858_neg O-sulfi\i[Lenyyrlusinate C10 HI3 N 06 S 5.618 4.1673 0. 0070
14 Com_741 _neg mefhzvlfi};;dﬁo lfos /g’ lgt;trla;yt‘::;ynlgone €24 H38 06 11,493 2.0209  0.0070
15 Com_1180_neg fructosylglycine C8 H15 N 07 1.076 1. 6874 0.0071
16 Com_14_neg rac-Etomidate C14 H16 N2 02 11.412 3.1391 0. 0072
17 Com_1000_pos ?h(y;‘r:;‘;zﬁ‘}:;‘;‘i‘iﬁ;?:il jd €8 HI1 N 06 1.125 1.2512 0.0064
18 Com_10041_pos Cyclohexyl phenyl ketone C13 H16 O 8. 699 3. 0865 0. 0044
19 Com_10109_pos Phenylpyruvic acid C9H803 9.113 3.3079 0. 0000
20 Com_10266_pos Beta-Naphthoxyacetic Acid C12 H10 03 6.738 2.7037 0. 0003
21 Com_1034_pos L-Camitine C7H15NO3 1. 053 1.8513 0. 0001
22 Com_10809_pos Estradiol enanthate (25 H36 03 12. 604 1. 8846 0. 0034
23 Com_10874_pos 1-Hydroxy-5,8, 11, 14-icosatetraen-1-ylidene €24 H39 N 03 11.87 1.2255  0.0002

amino | butanoic acid

24 Com_10883_pos Loperamide C29 H33 CI N2 02 9. 836 1. 3648 0.0165
25 Com_10924_pos Trospium C25 H29 N 03 8. 034 1. 6339 0. 0006
26 Com_10927_pos 2-Naphthol C10 H8O 0.938 2. 1903 0. 0000
27 Com_1103_pos 2,3-DiacetoxyursA-12, 18-dien-28-oic acid C34 H50 06 15. 951 1.4848 0. 0002
29 Com_1116_pos Propiolic acid C3 H2 02 1. 148 1.0783 0. 0022
30 Com_11269_pos Pelitrexol C20 H25 N5 06 S 1.131 1. 5599 0. 0008
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Figure 4 Common differential metabolic pathways at different time nodes
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Figure 5 Differential metabolic pathways in mice with coronary heart disease
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