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[ Abstract] Objective: To observe the effect of Yangxin Tongmaifang (YXTM) on endogenous
metabolites in the myocardial tissue of rats with coronary heart disease due to blood stasis based on the
metabolomics approach, and to explore its mechanism in the treatment of heart blood stasis syndrome. Method :

A rat model of chronic myocardial ischemia due to heart blood stasis was established via the high-fat diet
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combined with intragastric administration of vitamin D, and subcutaneous injection of isoproterenol (ISO) ,
followed by the intervention with YXTM. The metabolites in the myocardial tissues of rats in the normal group
(n=8) , model group (n=8) , and YXTM group (n=8) were detected by ultra-high performance liquid
chromatography coupled to high resolution mass spectrometry. The high-throughput metabolomics data were then
subjected to multivariate statistical analysis using SIMCA 14.1, and the related metabolic pathways were
analyzed with MetaboAnalyst. Result: The myocardial sample points of rats in the three groups were located in
different areas of the elliptical confidence interval. The normal group and the model group were completely
separated. There existed some crossovers and overlaps between the YXTM group and the normal group. The
heart blood stasis syndrome model was proved successfully replicated from the perspective of metabolic
profiling, and YXTM had the potential to promote the body to return to a normal state. After the intervention
with YXTM, six differential metabolites changed significantly. Such metabolic pathways as valine, leucine, and
isoleucine biosynthesis, pantothenate and coenzyme A (CoA) biosynthesis, valine, leucine, and isoleucine
degradation, biosynthesis of aminoacyl-transfer RNA synthetases, and purine metabolism were involved.
Conclusion: The therapeutic effect of YXTM on heart blood stasis syndrome in rats is related to the improved

levels of myocardial endogenous metabolites, and its mechanism involves phospholipid metabolism, amino acid

metabolism, energy metabolism, inflammatory response, and platelet activation and aggregation.
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C);L-2-A RN IR ( i E A EYRHHE A RA A,
#5 103616-89-3) ; Lyso PC17:0( 3 [ Avanti 23 &) ,
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Fig. 1 Pathological staining results in abdominal aorta of YXTM
(HE, x200)
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Table 1 Expressions of ATP and TAP in myocardial tissues of

YXTM (x£s,n=8) nmol-L"
21 51 ATP TAP
IEH 810.79+49.71 1393.72+112.68
[l 602.49+66.82" 1 530.98+£69.91
YXTM 758.56+52.59 1 734.82+122.68"%

T SIEWAE " P<0.001; 5 B84 4> P<0.01,
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Fig. 2 PCA analysis of rats metabolites in myocardial tissue of
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Fig. 4 S-plot analysis of metabolites in myocardial tissue of rats
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Table 2 Screening information for different metabolites in YXTM
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S A Y 5 A | MetaboAnalyst 5.0 (https://www.
metaboanalyst.ca/) K 8% i H it 474X 00 38 2% 4 A, &
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S AR AW A B 1Z TR CoA WA B, 4R
PR, 56 2 TR M 5 5 A TR ) i, A TG tRNA Y A= )
AR, RS AR . H P AR e A R RN R A R
eV AR E B, AT AR S SR 0 38 DK 5 IR 9T O e
MAFIE ) W TE L bR B A2 . DLk 4,
4 it

— H LA, o 2 G DR T 25 0T AL 2 ) TSR
2y Wy % fife ) 2 05 L AR B ERLAR Ak Y B 0t Bl
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FHAIL RN 25 78 A0 20 % 0 B 58 O 3 T % AT R 1S
B 7853 By s AN AZ AR A B AT T G b B i v 24
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AR S ARG T 3R 0 kO R R 2L
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Z HEEEYS AR NS HERCRR AR O R R
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Rt I8 5 S 06 I DR A 5 i S X g i e o0 0
e B I AE | B0 K ok A R Ak S5 1 2R B 1 TR IT AL

FERIZH VS IE 7 41 YXTM 4] VS # R 4]
No. Var ID il 44
VIP {H FC P VIP {H FC P
1 20 WENREES WERK18:1(9Z2)/0:0] 3.91 0.48 0.017 4.03 3.44 <0.001
2 61 M =K 3.05 1.39 <0.001 2.48 0.56 <0.001
3 19 JLE 2.23 1.28 0.018 1.74 0.72 <0.001
4 207  iridotrial 1.69 1.34 <0.001 1.44 0.55 <0.001
5 143 L-S5i AR 1.46 0.65 <0.001 1.29 1.98 <0.001
6 75 LR 1.38 1.36 <0.001 1.11 0.61 <0.001
R3 YXTMARAMNERRGMEETHERRER
Table 3 Basic information for identification of differential metabolites
No. R 2 Fx i 44 g3 mlz T4 ERR S
1 WlR I BENE [ 18:1(92)/0:0] PE[18:1(9Z)/0:0] C,,H,,NO,P 480.31 55.6 ESI’
2 WL = lg triphenyl phosphate C,H,0,/P 327.08 54.1 ESI®
3 UL inosine C,,H,,N,O, 267.07 55.6 ESI
4 iridotrial iridotrial C,,H,,0;, 205.09 50.5 ESI®
5 L-5258 518 L-isoleucine C,H NO, 132.10 51.6 EST
6 Z R pantothenic acid C,H NO, 220.12 53.2 EST
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Table 4 Specific information on significant metabolic pathways of

YXTM
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