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i MR L I (ischemic heart disease , THD ) B YR P43 BE 24
FHA 14 060. 20 7T , HHLL S0 15 486. 51T APk U
HE (acute myocardial infarction, AMI)30 368. 54 6", 21k
Tk ZEEAE (acute coronary syndrome, ACS) &7t Lo i
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elevated myocardial infarction, STEMI) | 3 ST 4 = A4 .0

WLAEFE (non ST elevated myocardial infarction, NSTEMI)
DL K AN 2 2 B0 28 9 (unstable angina pectoris, UAP) .
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B = %k W A (Thermo Fisher Scientific, % = .
Vanquish) ; it 7% 1Y (Thermo Fisher Scientific, & 5 .
Orbitrap Exploris 120) ; & > ¥l (Thermo Fisher
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7 : BSA1248 — CW) 5 7 A (TN FE IR L 1A BR
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1.5.2  FEG AL PR A

UL 50 L FE G 2 EP A P, A 200 wL $2 504
Wl : ZJ5=1:1(V/V) , &R R bR iC R IR &9 (IE
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BAFFEH T BEAT — 0 s A R AR
1.6 HfEkbr

ffi FH ProteoWizard {4 K¢ Ji7 1 B4R i B mz XML A% 2
5,4 3 F 95 1 RFEEFA (NAZ S XCMS) #EA TR |
WA B W Xo) S AR 3 A b BT, SRS 5 BiotreeDB (V2. 1)
F B G A s R VL B A T B R AT A
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I %, Horp 8 53 B P A < 0. 05, 11 4538 1 Tmpact >
0. 1, 15 WY 3k S5 % 52 22 S AR L sh B, AR
ACS SUHE 978 58 257 5 BRAIL 1) 9 785 7 3 e, e 4 254X
T B O 2 IR A IR 2 PR ARG, e A, H 2R 2
AN R A, 4 e H AR [R] i 22 P < 0. 05 %
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2 A 24 A MS2 score VIP P{E O1H Up/down
Bk P B % (Prerolactam) + 0. 999 970 461 538 461 1.048 127397  2.45629x 10° 2.29577x10° 1
JHBERE (Nicotinamide) + 0. 999 748 307 692 308 1.164 575177  1.63257x10° 1.55018 x 10°° !
YKHE NS (Hypoxanthine ) + 0.999 454 538 461 538 1.420732214  1.58048x 10 1.33668 x 10 !
LW (Acetylhydrazine ) + 0.998 444 153 846 154  1.124444857  2.22547x10°  2.55297 x 10 l
7 — H 3 B 1204 (7 — Methylguanine ) + 0. 998 184 769 230 769 1.172227901  5.67383x10°  4.42685% 107 1
A Z 2 (Phenylalanylphenylalanine ) + 0.995272 538 461 538 1.746889581  9.82871x 1077 1.91562x 107 l
=N R H S (Glycerol tripropanoate ) + 0.992 487 923 076 923 1.675749723  0.000458321  0.000 312 635 !
2 % (Norpropoxyphene ) + 0.973 562 461 538 461 1.345727935 7.6287x10°  9.09555x 107 !
= LR (Triethanolamine ) + 0. 962 207 230 769 231 1.059 881754  0.001400 683  0.000 876 012 1
EYHESH E( Ceanothine F) + 0.960 188 000 000 000  1.773 776083  4.78258x 10 3.77432x10° !
JEAE R Z (Gyromitrin) + 0. 950 394 692 307 692 1.304255674 1.75772x107° 2.2258x 107 }
— N (Tripropylamine ) + 0.938 316 153 846 154 1.788270836  2.93157x107% 2.26577x 107 !
BEHF (Glycosides) + 0. 934 609 230 769 231 1.754409 584  3.2996x 107  3.35238x 107 )
ZE TN (L - Proline) + 0. 908 233 000 000 000 1.240831304 2.63479x107 2.70198 % 107’ 1
27 Graveoline) + 0.904 858 076 923 077  1.255611465  0.000256 849  0.000 181 745 !
5 %% (L — Ornithine ) + 0.897 999 153 846 154  1.300613377 1.35512x 107" 1.98988 x 107" !
LR (Taurine ) + 0. 895 690 538 461 538 1.575496 888  4.54036x 10" 1.16177x 107 i
Ze e 2% (L — Valine ) - 0.999 851 769230769  1.153450223  5.54161x10° 8.50046x 10 !
Ze i 1 5 22 (L — Norleucine) - 0. 999 790 000 000 000 1.172890 178  2.094 59 x 10°°  3.45451x10°° !
AR (Pyroglutamic acid) - 0. 999 785 307 692 308 1.393322083  3.46439x 107  6.6937x 107 !
LR (Glycolic acid) - 0.999 478 923 076 923  1.755481455  4.80884 x 107" 1.49282x 107 !
H &8 (Glycine) - 0.999 154769230769  1.773599315 1.8741x 1077  2.04946x 107" il
AEAE DI R (Arachidonic acid) - 0.998 761 615384 615  1.126403049  0.000380077  0.000 414 766 ]
a — D — #i%jHE (Alpha — D — Glucose ) - 0. 994 204 307 692 308 1.618639837 3.86983x10° 1.03022x107* 1
JILEF ( Creatinine ) - 0.994 133 230 769 231 1.175565345 2.38632x 107 3.25845% 107 1
WS (Xanthine) - 0. 994 083 461 538 461 1.189343732  0.007 928 563 0. 006 264 765 1
+ ~ 2 (Dodecanoic acid) - 0.990 664 076 923 077  1.150370 131  7.768 15% 10  9.71927 x 10 i
B W5 BEAZ Y (Pseudouridine ) - 0.984 546923 076 923  1.396494461  0.003 647312  0.003 175 559 1
ZEHENN 9522 (L — Allothreonine ) - 0.975370 615384 615  1.494682616 1.53129% 107  3.16063 x 107 !
H iR (Glyceric acid) - 0.964 705 384 615385  1.089 881802  0.003 342 65 0. 002 938 286 !
D AHE (D - Xylose) - 0.958 920 308 000 000  1.632747236  3.50888x 107 9.41698 x 10” 1
D - 252 (D - Serine) - 0. 947 907 230 769 231 6.19493E-19 8.765x 107" 0.48523528 !
Fx2 ERKEYRBEHERLCR
2 AR A R P1H Impact

ks &R AR R (Arginine and proline metabolism ) + 0. 035 186 00 0.13732

TEEAR I (Pyrimidine metabolism ) - 0. 000 051 59 0.21273

H& R 22 & i A 2R 18] (Glycine, serine and threonine metabolism ) - 0. 004 541 80 0.308 19

e H KA Glutathione metabolism) - 0.010 778 00 0.250 28

A il i AIE AR R A 8 ( Taurine and hypotaurine metabolism ) + 0. 175 350 00 0.33094

il A 38 ( Caffeine metabolism) + 0. 183290 00 0. 18429

Z It tRNA A AU (Aminoacyl — tRNA biosynthesis) - 0.001 464 40 0. 056 34

AR (Nitrogen metabolism) - 0.001 791 00 0. 007 63

TR (Glyoxylate and dicarboxylate metabolism ) - 0. 027 375 00 0.043 03

R X 2 42 (Pentose phosphate pathway) - 0. 036 732 00 0. 064 70

R KA AR A E B (Alanine, aspartate and glutamate metabolism ) - 0. 105 950 00 0.22222

D — & BN AN D — 5 & F2 1R (D — Glutamine and D — glutamate metabolism ) - 0. 228 560 00 0.11230

21 % 52435 (Histidine metabolism ) - 0. 273 030 00 0. 140 39

RN R (Phenylalanine metabolism ) - 0.281 770 00 0.279 66

MR AR 8F (Linoleic acid metabolism ) - 0.298 230 00 0.114 58
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PR, Wit B | TR, R, ST B OmR 7, 35
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DI kg S 25 , A0 e 2 L s 2y . [
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B AR TCIEE AL B — B R B2 R R Y
MRS R FH A I 2 A T 4 BRUAF O 1) A= A i s
A BT 2 BN [RIIE Y 4 25 S A Qi B A it i i Lo
FER L 20 T e A TR AR b iy W B A R, 5 B
TR SRR AR T, Sy v B 2 B TG 0 S A e
et

BT KB, ACS SR I G 5 5 fa e N 1Y i 2
22 S AU 32 B, Bk N T e KR BRI IR B RS | LT
JWF 7 — FJE S e RN R . — N R H R (L - 46
IR L - IESE2E R &R IR AR TR TR o —
D — A0 VLS RS | R B IRBEREAL T LA

TE ) A R H IR D AR & D — 22 2R S5 A T
VE R 500 = W e AL bR s o Bl Ihkoks BE A Ak £
THD ¥ S WA J7 T « 55— 2 A8, 2o ot 7 AR BRI A
JoEH K (GSH) 7K B 16 4 4 (ROS) , 55 — 3k 2 RRE

EﬁWﬁﬁﬂﬁfe—ﬁi%ﬁﬁﬁﬁ%ﬁﬂtﬁﬂi@@,7&@2&@&
SR W RO 2B A3 , W 2 2 A PN A O AR 11
HEEAEY) SIRY) . A BEH IO R e 4R 2 08 1) 4
A3 SRR LA DA ol A 2o B2 BT 0 55 1 SR A R 3
AR, 3 1 BRI S04 R R 2 245 45 1 2 AR Ak
JO7 I, A A O Y R e AR K B,
()8 FE AN 7T, 1T 2 A 25 B, nT LA A sl A e e
FRNZENA — R iR (NAD) L Bh 41 i R A58 A £,
P i 18 T R A A4 L NAD it T ey A BE o DR S Ak
PORAAE R o YR B RS (HX) 2 B IR (Y I , 2
IR IR T 1 T 22 JEORE, HX FE 75 IR RS ST il (XOD ) Ak
IR ER , 1 PR T = e O B fa e R R
F 5 2 A 2 — 00 ) SR BT R R A OB 2R G il 1
(PARP — 1) [ RIR1E G, PARP — 1 8 A 1A 5 DNA
&5 ¢, T LA L 5 I ] R BH 1E 3542 3 M DNA 1)
ST o AR PR WEREAZ AT B TR TS AR RS AE
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RNA g i i FH )z, 5 T ik S R 3Rk 1)
REFIEAE R 3 FHLH . ORIV ZRR e e 4 242 /e e
IERER R ER D - 2 F % EEWARE
BNAREE (T, LATK BIMLAARER (15T AR R s &
A VU R 7E A0 PN 32 5 2o IR AR A Tl (COX) i 4%
fE & & B (LOX) & 12 | 4l il 5 % P450 P 46 1k i
(CYP450) i A2 A TARH ", AT LU= AR R i is M)
[, ELAT (i R AR i /B SR AEVE FH , vl RBHE I e 0o 11
U, D — AHE S R 0 A 2E e AR L, 2 5k
PR I AR 18T 145 4% (pentosephosphate pathway, PPP) . fiff
FER I, MG E SR L i 2 S BRI R, BT
fesh AR BB W RERR AT, Hh BN IS D — A b
FEAR SR D — ARBEHEIRKE R, D - 28R %
ERMEE MLIe4ay S fln] S LR 2 2 Fid i
AR, D — 2258 AR i SRR IR 12 5 0 PRI
PG BRSO S R A R R YRR
AHI 5T 245 4 2% ORS 20 I 202 AR, me e
PR, H &2 | 22 20 R = B A, A e H Ak
RT3 [ 1T BB R ACS AR I AR AR A 22 S A G
P fc v ) B 6 . MARTIN 282 % B, RS &R — il
SR A AT DL i A A W BTy Jok o A A5 Ak L ACS I
P BRSNS T S R A SR NI AR
W 5T R, 7E ACS 3t (] A0 400 3 28 2 A IR A I
SRS L K 43 e H KA . DURANTE ™ & B, 7
B ok ok3 5 B AL A0 Bl R A 43 v, A R Il O PR RS,
R A MW, AL Z KT, 30 1 2 e 4
il i /AR A, 5 ACS FAR R UIAH O . BEAEE5E &
B, A SO B A TP LG 8 T E A T R 1 A
TE— 22 [ 25 AL, D0 3 26 25 L 78 L PR D) R B 0 1) &
AL R — MR B RS LR A, iR
UE— g0 IBE . R R N 22 R L % 5 A R A g
G A RN WS TR RSP ST W oA NUIRS BTN
A SR, FTRE S ACS & AR R R AE R F T bR A
Ko BEAL, ACS S i AR AR P 25 5 AH O A
o PR3 3% by 2 Al TR A IV A B R A O ol e R AR 3 4
Bt tRNA £ 0l , 2 A, — R e A, Wl e b %
7 NER KL AR 2R, D - 2 2 B
D — A2 R AU, 42 R AC T, 2R PN 28 £ 3 I i
iz AR, v A il R A 2 R A L S0k (RNA S
B AR A R A R T R AR AR N Y
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LC — MS Serum Metabonomic Analysis in Patients with Acute Coronary Syndrome with
Qi Deficiency and Blood Stasis
CHEN Ting', REN Guangsheng’, LI Shanshan'™,XU Yan®
(1. Shanghai Jiading District Hospital of Traditional Chinese Medicine , Shanghai 201899, China;

2. Shanghai Jiading District Central Hospital, Shanghai 201899, China; 3. Shuguang Hospital
Affiliated to Shanghai University of Traditional Chinese Medicine , Shanghai 201203, China )
[Abstract] Objective: We aimed to investigate the metabolomic changes and find associated biomarkers in
serum of the patients with qi deficiency and blood stasis in acute coronary syndrome. Methods: Serum
specimens were collected for 40 patients with qi deficiency and blood stasis and with acute coronary syndrome
and for 40 healthy adults were collected in this study. Metabolomics analysis of abnormal metabolites and
metabolites was performed using liquid chromatography — mass spectrometry (LC —MS) non targeted method.
Results: We found that 32 metabolites were significantly different between the two groups, and 4 key
metabolic pathways had been identified. Metabolites, including pterinactam, nicotinamide, hypoxanthine,
acetylhydrazine, 7 —methylguanine, phenylalanine, tripropionate, L —valine, L —norleucine, glutamic
acid, glycolic acid, arachidonic acid, o — D — glucose, and creatinine, can serve as potential biomarkers for
differential diagnosis of the two groups. The key pathways involved include arginine and proline metabolism,
pyrimidine metabolism, glycine, serine and threonine metabolism, glutathione metabolism, etc. Conclusion:
There is a significant difference in serum metabolic components between patients with acute coronary
syndrome with qi deficiency and blood stasis and healthy individuals. Metabolomics related research has
certain guiding significance in exploring its biological essence and the essence of traditional Chinese medicine

"syndrome".
[Key words] Acute coronary syndrome; Qi deficiency and blood stasis syndrome; Metabolomics; LC — MS

technique



