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Molecular mechanism of Shengmaiyin for arrhythmia
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Abstract: Shengmaiyin is widely used in the treatment of arrhythmia and has achieved a good effect. Due
to the complexity of traditional Chinese medical formula, the pharmacological mechanism of Shengmaiyin in the
treatment of arrhythmiaisunclear. In this study, we used the internet-based Computation Platform (www.tcmip.cn)
to explore the molecular mechanism. Shengmaiyin was found to treat the arrhythmia by modulating the
pathway related to energy metabolism such as carbon metabolism, purine metabolism, carbohydrate metabolism,
or by regulating the level of ATP. In this study, we find that the main active drug component in Shengmaiyin

may be ginseng.
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Table 1 The functional information of traditional Chinese
medicine (TCM) prescription candidate target

ID Item Number  P-Vaue
GO0:0006120 Mitochondrial electron transport, 45 4.19e-067
NADH to ubiquinone
GO0:0008137 NADH dehydrogenase 1.34e-066
(ubiquinone) activity
GO0:0005747 Mitochondrial respiratory chain 43 4.40e-062
complex |
GO0:0005739 Mitochondrion 147 6.42e-057
G0:0032981 Mitochondrial respiratory chain 42 2.77e-052
complex | assembly
GO0:0055114 Okxidation-reduction process 98 1.86e-049
GO0:0051287 NAD binding 31 7.05e-043
GO:0005759 Mitochondrial matrix 69 3.14e-042
GO0:0005743 Mitochondrial inner membrane 76 3.82e-041
G0:0005829 Cytosol 197 1.03e-030
GO:0009055 Electron carrier activity 32 6.34e-028
GO:0006099 Tricarboxylic acid cycle 21 2.10e-027
GO:0070062 Extracellular exosome 166 1.05e-025
GO:0004029 Aldehyde dehydrogenase 15 1.54e-021
(NAD) activity
GO0:0043209 Myelin sheath 31 2.35e-019
GO:0006090 Pyruvate metabolic process 14 8.02e-019
GO:0006069 Ethanol oxidation 11 5.15e-017
GO:0004129 Cytochrome-c oxidase activity 15 7.55e-016
GO0:0007584 Response to nutrient 21 1.84e-015
G0:0005524 ATP binding 94 1.86e-015

Table2 The pathway information of TCM prescription candidate
target. “— signifiesno ID

1D Item Number P-Vaue
- Carbohydrate metabolism 91 1.15e-038
hsa04932 Non-acoholic fatty liver disease (NAFLD) 60  4.55e-035
hsa05012 Parkinson's disease 58 1.72e-034
hsa00190 Oxidative phosphorylation 56  2.35e-034
hsa05010 Alzheimer's disease 61 5.42e-033
- Overview 60  2.54e-031
- Energy metabolism 57  2.53e-030
hsa01200 Carbon metabolism 47  3.89e-030
hsa05016 Huntington's disease 60 1.31e-029
- Endocrine and metabolic diseases 63 2.48e-025
hsaD0010 Glycolysis/Gluconeogenesis 34  9.41e-025
hsa00640 Propanoate metabolism 24 1.72e-023
hsa00620 Pyruvate metabolism 27  1.98e-023
hsa00020 Citrate cycle (TCA cycle) 22 2.94e-021
- Amino acid metabolism 62 6.57e-021
- Neurodegenerative diseases 69 3.59e-020
hsa00280 Valine, leucine and isoleucine degradation 25  7.05e-020
- Lipid metabolism 70 1.26e-018
hsa00071 Fatty acid degradation 21  7.63e-015
- Metabolism of cofactors and vitamins 43  3.37e-014
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Figure 1 The network of Shengmaiyin candidate targets for
arrhythmia.  Red: Putative drug target; Green: Common target;
Gray: Others
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Table 3 The target functional information of Shengmaiyin on
the arrhythmia

1D Item Number P-Value
GO:0005829 Cytosol 216  1.55e-059
GO:0005739 Mitochondrion 120  1.29e-046
GO:0005759 Mitochondrial matrix 58  3.33e-036
GO0:0005524 ATP binding 104  9.92e-028
GO0:0005743 Mitochondrial inner membrane 55  3.83e-027
G0:0043209 Myelin sheath 34 1.99e-025
GO0:0051287 NAD binding 20 7.92e-024
GO:0006099 Tricarboxylic acid cycle 17 1.54e-021
GO:0070062 Extracellular exosome 135  3.93e-021
GO:0006120 Mitochondrial electron transport, 19 1.69e-019
NADH to ubiquinone
GO0:0008137 NADH dehydrogenase (ubiquinone) 17 5.69e-017
activity
GO0:0018105 Peptidyl-serine phosphorylation 24 7.99e-017
GO:0005747 Mitochondrial respiratory chain 17 1.30e-016
complex |
GO0:0042493 Response to drug 36  8.35e-016
GO0:0042802 Identical protein binding 49  1.85e-015
GO:0030168 Platelet activation 22 2.84e-015
GO:0009055 Electron carrier activity 20  3.3%9e-015
GO:0006754 ATP biosynthetic process 13 9.68e-015
GO:0006090 Pyruvate metabolic process 11  2.84e-014
GO:0004672 Protein kinase activity 27 2.89e-014
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Figure 2 The “compound-target-pathway” network of Shengmaiyin.

Target; Red: Pathway

Green: Traditional Chinese medicine; Purple: Compound; Blue:



B AMAE JET 2R S 2 A & AR KR 9T O R B T LA . 747 -

Table4 The target pathway information of Shengmaiyin on the

arrhythmia.  “—” signifiesno ID
1D Item Number P-Value
hsa00230 Purine metabolism 55 2.81e-028
- Nucleotide metabolism 56 2.28e-025
hsa01200 Carbon metabolism 40 8.05e-024
- Carbohydrate metabolism 68 1.12e-022
- Overview 48 7.69e-022
hsa00620 Pyruvate metabolism 25 2.12e-021
hsa05012 Parkinson's disease 41 3.07e-019
hsa05016 Huntington's disease 44 2.40e-017
- Neurodegenerative diseases 61 8.25e-017
hsa00071 Fatty acid degradation 22 9.38e-017
hsa00280 Valine, leucine and isoleucine 22 9.38e-017
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