FER 20224FE87 $53% H15H  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 15 * 4719 -

BT RR S BORRR DA DAL MLAE FAATL IR 5

REELL BRES, A KEES F OB, FEAL 2 FL FAS, HmR
1. itaqﬂ@,@ﬁ%, itat{ﬂ@%ﬁﬂnrﬁﬁ, Jb5T 100029

2. dbEHhBEERE AT ST G, dEad 100029

3. Ak R RE R R, dbal 100029

. HW Hﬁﬁ%@ﬁ‘b%ﬁ‘bﬂﬂ@%mjﬁﬁE"JT%TFT”E)?J&Xﬂﬂl”ﬁﬁiﬁi%ﬁ’]?ﬁ”ﬁ VIR H A Foe LB i AR g 12
FRTREAL . FosE  RAEMJE T R KR OISR, il ) FILER S (creatine kinase, CKD. &R
%1% (alanine aminotransferase, ALT). RAZRFEZ N (aspartate aminotransferase, AST). ¥& T BRI S H§ (hydroxybutyrate
dehydrogenase, HBDH). RS (lactate dehydrogenase, LDH) FI#BEALYIE LA (superoxide dismutase, SOD) 1k
Fa b A T3 0RO FL O WL I K BR R PR AP VE T s SR AR = B0 €% - PO AT $AT I IR] B S F. (UHPLC-QTOF/MS) £
AR M HEAT A 2 5, TR A AR hs S IF & SR RS . £55R TSRO0 AL AT B I8 et Co LR af K B o FUE 4H. 2305
HAY; BEMKIMYE CK. AST. HBDH. LDH &t (P<0.05. 0.01), Jt& SOD it (P<<0.05. 0.01). Rt %5 Hr
LEE R 39 MEEAEYREY), WERER. REAZBMBEARAU . =RBIER . DAL BZRA UGS 7 FiEkk.
510 RO FLREEE A B A Y O R Co LR AR 10, 7T e 36 I 52 i e 2 AU B A I A S A DT i R HEAE
KRR EACROL I OB AW R EY; e WARRY,; WA, REAERMAZEmRAY; =
KRIRIEA

hESHS: R285.5 YRR : A NERS: 0253 -2670(2022)15 - 4719 - 11

DOI: 10.7501/.issn.0253-2670.2022.15.015

Mechanism of Suxiao Jiuxin Pills against myocardial ischemia based on
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Abstract: Objective To study the effect of Suxiao Jiuxin Pills GE XKL H, SIP) on metabolites in plasma of rats with myocardial
ischemia, and preliminarily explore the metabolic pathway and possible mechanism of its intervention on myocardial ischemia.
Methods Myocardial ischemia rats model was established by pituitrin and the protective effect of SJP on heart was determined by
pathological tissue sections and creatine kinase (CK), alanine aminotransferase (ALT), aspartate aminotransferase (AST),
hydroxybutyrate dehydrogenase (HBDH), lactate dehydrogenase (LDH) and superoxide dismutase (SOD) biochemical tests.
Metabolomics studies of plasma samples was conducted by UHPLC-QTOF/MS to screen potential biomarkers and enrich metabolic
pathways. Results SJP significantly improved the pathological changes of heart in rats with myocardial ischemia; Significantly
decreased the activities of CK, AST, HBDH and LDH in plasma (P < 0.05, 0.01), and increased SOD activity (P < 0.05, 0.01). A total
of 39 potential biomarkers were screened, mainly involving 7 metabolic pathways including alanine, aspartic acid and glutamate

metabolism, tricarboxylic acid cycle, glutamine and glutamate metabolism. Conclusion SJP can effectively improve myocardial
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ischemia injury in model rats, and may play a role in related pathways such as energy metabolism and sphingolipid metabolism.

Key words: Suxiao Jiuxin Pills; myocardial ischemia; metabolomics; potential biomarkers; energy metabolism; sphingolipid

metabolism; alanine, aspartic acid and glutamate metabolism; tricarboxylic acid cycle
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Fig. 2 Effect of Suxiao Jiuxin Pills on pathological changes of heart in rats with myocardial ischemia (HE, x 100)
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Table 1 Potential biomarkers associated with Suxiao Jiuxin Pills against myocardial ischemia

X mlz RZE o
TR Wl fr/mi : - b2 5 AR VIP P
s awLiky| min el SE (<10 2z =

1 BER 1.32 148.0604 148.0608 —2.47 CsHoNO4 [M+H]"  6.198 0.001 56

2 o R 1.05 145.0142 145.0137  3.77 CsHeOs [M—H]"  7.122 0.001 41

3 HEE AR 1.08 130.9986 130.9991 —3.84 CsH4Os [M—H]"  3.561 0.006 19

4 ZFERIRE 428 4849758 4849761 —0.61 CoHisN201sPs  [M-+H]"  5.225 1.17X10°¢

5 R 1.03 115.0037 115.0033  3.32 CsH4Os [M—H]"  3.121 0.003 11

6 A BEHIE 6.37 613.1592 613.1597 —0.75 C20HnNe¢O12S> [M~+H]"  1.235 0.002 35

7 HRR 1.09 135.0288 135.0284  2.96 C4HeOs [M+H]"  1.356 2.84X107™

8 TR 1.11 193.0343 193.0338  2.48 CsHsOr [IM+H]" 2399 3.34X1075

9 MM (d18 1 1/12 1 0) 10.37 482.4568 4824577 —1.93 C3HsoNOs3 [M+H]" 1987 1.35X107*
10 Ha# 2.67 243.0975 243.0981 —2.27 CioH1aN20s [M+H]"  5.126 2.41X10°5
11 RN 2.01 137.0458 137.0463 —3.74 CsHiNsO [M+H]" 4326 1.02X10™*
12 JRIF 236 245.0768 245.0761  2.91 CoHi2N20s [M+H]"  1.099 3.21X1077
13 L-ATE 298 162.1125 162.1131 —3.89 C/HisNO; [M+H]"  2.189 0.008 50
14 HHEE 821 300.2897 300.2891  2.02 CisH3NO: [M+H]"  2.091 0.00526
15 5| Wk P AR 3.03 204.0655 204.0648  3.53 CiHsNO; [M+H]"  3.965 8.33X1074
16 %% Wiz -6- TR 3.01 260.0530 260.0522  3.00 Ce¢HisNOsP [M+H]"  2.102 0.005 80
17 JRER 1.78 169.0356 169.0349  4.24 CsHaN4O3 [M+H]" 3.064 4.19%x1071
18 % 123 112.0869 112.0874 —4.25 CsHoN3 [IM+H]"  2.099 2.26X107
19 WRHEER 1.04 130.0863 130.0858  3.50 Ce¢HiNO> [M+H]"  1.996 0.004 38
20 BERFEIR 2.77 277.1394 277.1388  2.21 C1iH20N205 [M+H]" 2925 7.33x107!
21 PH&EER 376 583.2551 583.2549  0.36 C33H34NsOs [M+H]"  3.095 0.00518
22 5|k 2% 3.11 160.0757 160.0755  1.19 CioHsNO [M+H]" 1977 220X10™*
23 H e PR AL 2.04 259.1179 259.1168  4.34 CsH21NOgP [M+H]" 2717 2.98X10°5
24 D-HEER 1.35 116.0705 116.0701  4.35 CsHoNO: [M+H]" 3.826 1.68X10°°
25 MRPETY IR 1.56 139.0502 139.0497  3.62 CeHsN202 [M+H]" 4968 1.31X1077
26 2-FAC-4-FEREE TR 2,65 149.0267 149.0273 —4.08 CsHsOsS [M+H]"  8.847 2.24X107*
27 4-=HEE TR 1.47 147.1254 147.1258 —2.85 C7HisNO2 [M+H]" 5201 2.35X1071
28 ISR E 5.63 283.0684 283.0688 —1.39 CioH12N4Og [M—H]"  2.502 0.002 62
29 HURMRER 5.12 777.6940 777.6946 —0.83 CisHiilsNOs [M+H]"  2.831 0.008 89
30 WACRERR 421 151.9845 1519850 —3.00 C3H7NO:2S2 [M—H]" 1.216 6.16X1071°
31 HERER 1.93 130.0499 130.0494  3.61 CsH/NOs [M+H]"  1.817 1.24X10°°
32 A ARYERS 235 240.1091 240.1088  1.32 CoHi3NsOs [M+H]"  1.868 9.86X10°%
33 VIR 4.43 373.1904 373.1909 —1.33 CieH2sN4OsS  [M+H]"  1.639 7.32X107°
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Fig. 6 Suxiao Jiuxin Pills interfered with typical differential expressions of plasma metabolites
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