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The mechanism of Dangi tablets in the treatment of coronary heart
disease based on network pharmacology
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Abstract: We used the network pharmacology to explore the active ingredients and mechanism of action of
Dangi tablets in the treatment of coronary heart disease, providing a theoretical basis for the treatment of clinical
coronary heart disease. The TCMSP database was used to screen for active ingredients and targets in Dangi tablets;
the predicted targets of coronary heart disease were screened through the GeneCards database; then, the intersec-
tion of the two targets was mapped; we used STRING database to construct a protein interaction network map and
identified 65 cores targets; then, the DAVID database was used for enrichment analysis of gene ontology (GO)
biological processes and KEGG signaling pathways, and finally the Cytoscape-3.6.2 software was used to construct
a network diagram of traditional Chinese medicine-active ingredient-key targets-pathway. The H,O,-induced H9C2
cells injury model was used for experimental verification. The results suggest that Danqi tablets act on inflammatory
factors and apoptosis-related pathways through quercetin, luteolin, tanshinone Il1A, and other active ingredients,
and improve proinflammatory or anti-inflammatory imbalances in the body and protect cardiomyocytes. This study
confirms the multi-component and multi-target effects of Dangi tablets in the treatment of coronary heart disease,
and provides an objective basis for their use in further experimental research and the clinical diagnosis and treat-
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ment of coronary heart disease.
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Figure 1 The main active ingredients of Radix Salviae and Panax Notoginseng-target network diagram. The green arrows represent tradi-
tional Chinese medicine, yellow triangles represent active compounds, and circles represent corresponding targets. Use Cytoscape-3.6.2 soft-

ware to visualize the data
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Figure 2 Dangqi tablets and coronary heart disease (CHD) target
Wayne diagram. Sixty-five intersection targets were screened. Use

online Venn software to visualize data
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Figure 3 Network diagram of protein - protein interaction (PPI), according to the protein interaction relationship in the STRING database.

The size of the circle in the figure represents the strength of the interaction between the proteins
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Table 1 Topological attribute parameters of Dangi tablets for the
treatment of CHD core targets

Target name Degree
Protein kinase B 1 (AKT1) 47
Interleukin-6 (IL6) 41
Proto-oncogene c-Fos (FOS) 38
Cellular tumor antigen p53 (TP53) 38
Tumor necrosis factor (TNF) 38
Mitogen-activated protein kinase 1 (MAPK1) 37
Vascular endothelial growth factor A (VEGFA) 36
Transcription factor AP-1 (JUN) 35
Myc proto-oncogene protein (MYC) 35
Caspase-3 (CASP3) 34
Matrix metalloproteinase-9 (MMP9) 31
G1/S-specific cyclin-D1 (CCND1) 30
Interleukin-2 (IL2) 30
Bcl-2-like protein 1 (BCL2L1) 29
Estrogen receptor alpha (ESRa) 29
Nitric oxide synthase 3 (NOS3) 28
Interleukin-10 (IL10) 28
Peroxisome proliferator-activated receptor gamma (PPARy) 28
Intercellular cell adhesion molecule-1 (ICAM1) 28
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Figure 6 Danqi tablets of active ingredients-common target-pathway network. Yellow nodes represent pathways, red nodes represent core

targets, and blue nodes represent active compounds. Use Cytoscape-3.6.2 software to visualize the data
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Figure 7 Tanshinone I1A protects against H9C2 cardiomyocyte injury induced by H,0O,. Ten percent of cell counting kit-8 (CCK8) solution

dissolved in DMEM was added to cells for 2 h at 37 °C, and the optical density was measured at 450 nm via a microplate reader. The left

graph shows a non-toxic range of tanshinone 1A on H9C2 cardiomyocytes, and the right graph shows the protective effect of tanshinone I1A

on H9C2 cardiomyocyte injury induced by H,O, at different concentrations, the model group represents H9C2 cardiomyocyte injury induced

by H,0,.n =6, x + 5. “P<0.01, “"P<0.001 vs model group
growth factor 2) A1 % {IK IfiL i& H* NOS (nitric oxide syn-
thase) 17 &, & 4500 e /0o 12 I 85 28 B AE @29, [
F+-& /AT LLad IS 8 5 PPARy (peroxisome proliferator-
activated receptor gamma) 4\~ 5 f) B8 & A T IE B, o0
SRR BB IR A R AL ORI 0 D RE R

GO M KEGG il i & £ 70 Hr 45 R R W], B2 W 4k
I AR AR R IR AT O AT 28 L PIBK-AKT {5 5l
B HIF-115 58 B TNF {5 S0 A0 T T 40
ARG S IEE A JT . PISKIAKT {5 5538 4 il 1 # &
i 200 B V5 A PR 28 PR R TSR R AR, R A X 18 M I
A IR, HIF-1 0% — Rl ik 055 5 B, AT 30 9 65
2 GARSA RS IR EE BT R B[R], 38 T DA 4% )
) WA 200 i G B I A T R £ RS, AR BRI
RO WL R 3 SSEE RS, DL R HENT PG i i R
PR 2R GeAH A 5, 15 20T I T2 AN S A S O
KIE B, ML TGS CHD IR .

ZR B PTIR, AHE LI PF-E R VRS CHD B 2
T PR Ty S AE 23 1A AL B 22 4R 0 ﬁ»tljy'Hc
i B R R R R E S A S ROy v e
i PIBK-AKT {5 5 18 % \HIF-1{5 5 8 % . TNF {5 58
L T4 2 A @ B /R T AKTLL IL6. TNF.
MAPK1.VEGFA. IL10.IL2.BCL2.PPARy I ICAM1
S AN S, RIFEIRIT CHD IIEH . #E— 2Dt seie
UE B, PRG3R 4 P 2B A T DA AR
1 H,0, F LN ME T . HosROL[H L
FR FA) I S (29300, {H 431~ 2 (8] B B[R] FH 245 DA B 3 R 22 1)
[ AE AR v R 2 — S B AL, e 2 R A
VEFA ML BH A ) w24 24 B 2 90 3 S 30 ik 4

EE Tk T B MAH AR BB BT IF v s i
ALY BE e SRR AR SE LT RS o B S A R S B LAE,

AR SE A T A A G RSBGPS B T A B B B
FURRRSE: T 1135 357 W A7 AE R 2 R

References

[1]  World Health Organization. World Health Statistics 2017: Moni-
toring Health for the SDGs [R]. Geneva: World Health Organiza-
tion, 2017:47.

[2] Wang J, Chen KJ. On the concept and scope of blood stagnation
[J]. Acta Med Sin (71 [E = 2 %%#)), 1989, 4: 7-9.

[3] Gong DK, Zhang XM. Clinical observation of Dangi pill in the
treatment of coronary heart disease [J]. Chin J Ethnomed Ethno-
pharm (H B 7% R (8] B= 24), 2009, 18: 125.

[4] Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People's Republic of China (H#£ A [& 3 AT [E 25 dit) [S]. Beijing:
China Medical Science Press, 2010: 107-116.

[5] Guo SZ, Wang Y, Chuo WJ, et al. Effect of Dangi tablet on myo-
cardial structure and function of chronic myocardial ischemia
swines [J]. Chin Arch Tradit Chin Med (4 1 & 24 2% 1)),
2014, 32: 1889-1891.

[6] Hopkins AL. Network pharmacology [J]. Nat Biotechnol, 2007,
25:1110-1111.

[71 RuJ, Li P, Wang J, et al. TCMSP: a database of systems pharma-
cology for drug discovery from herbal medicines [J]. J Chemin-
form, 2014, 6: 13.

[8] The UniProt Consortium. UniProt: the universal protein knowl-
edgebase [J]. Nucleic Acids Res, 2018, 46: 2699.

[91 Yao YX, He ZX, Liu XF, et al. Potential material basis of Kang-
bingdu Granules for treatment of coronavirus disease 2019 (CO-
VID-19) based on network pharmacology and molecular dock-
ing technology [J]. Chin Tradit Herb Drugs (9 % 24), 2020, 51:
1386-1396.

[10] Dai JR, Wei WF, Huo JH, et al. Research progress of network

pharmacology in traditional Chinese medicine [J]. Heilongjiang



2950

Zy% 244K Acta Pharmaceutica Sinica 2020, 55(12): 2942 —2950

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

J Tradit Chin Med (2 VL H &%), 2018, 47: 105-107.

Guo TT, Zhou D, Dang W, et al. Study on anti-Alzheimer's dis-
ease mechanism of sesquiterpene coumarins based on network
pharmacology [J]. J Shenyang Pharm Univ (3L FH 25 B K 5% 2
#2), 2020, 37: 69-76.

Li C, Hu Q, Zhang Y'X, et al. Research progress on pharmacolog-
ical activity of quercetin [J]. Hubei J Tradit Chin Med (11t H =
Z= i), 2018, 40: 63-66.

Sun J, Wen CM, Zhang BC, et al. The protective effect of querce-
tin on vascular endothelial progenitor cells by regulating PI13K/
Akt signaling pathway and its mechanisms [J]. Chin Pharmacol
Bull (H [ 24 2 %38 4% ), 2019, 35: 85-90.

Deng DY. Effects of Luteolin on A 549 Cells Infected with Influ-
enza HIN1 Virus and Its Immunoregulatory Mechanism A J& &
FoOuF IR 2 HINL Ik A549 4 it fr) 1 T 2% G 1 15 ML 11
ff 9¢) [D]. Beijing: Beijing University of Chinese Medicine,
2017.

Chang H, Li C, Huo K, et al. Luteolin prevents H,O,-induced
apoptosis in HIC2 cells through modulating Akt-P53/Mdm?2 sig-
naling pathway [J]. Biomed Res Int, 2016, 2016: 5125836.

Wang X, Li C, Wang Q, et al. Tanshinone IIA restores dynamic
balance of autophagosome/autolysosome in doxorubicin-induced
cardiotoxicity via targeting Beclinl/LAMP1 [J]. Cancers (Ba-
sel), 2019, 11: 910.

Zhang X, Wang Q, Wang X, et al. Tanshinone IIA protects
against heart failure post-myocardial infarction via AMPKSs/
mTOR-dependent autophagy pathway [J]. Biomed Pharmacoth-
er, 2019, 112: 108599.

Wang X, Wang F. Advances in the study of plant sterols [J]. For-
eign Med Sci (Hyg) ( E #h = % (L 4 % 43 i), 2007, 34:
98-101.

Zen J, Zhang ZR, Miao P, et al. Advances in pharmacological ac-
tion of cryptotanshinone [J]. Chin Tradit Pat Med (' & 24),
2015, 37: 1309-1313.

Wu WY, Yang Z, Long FX, et al. The regulation of costunolide
on colorectal cancer cell proliferation, apoptosis, invasion and
migration through PI3K/AKT signaling pathway [J]. J Chin Med
Mater (4 24 #4), 2020, 43: 429-435.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Li B, Yang M, Liu JW, et al. Protective mechanism of quercetin
on acute myocardial infarction in rats [J]. Genet Mol Res, 2016,
15:15017117.

Zhang JF, Ma YT, Yang YN, et al. Effects of ischemia postcondi-
tioning on ischemia-reperfusion injury and reperfusion injury sal-
vage kinase signal transduction pathways in isolated mouse
hearts [J]. Chin J Cardiol (' #& s Ifil & 9% 24 &), 2008, 36:
161-166.

Schilke S. Induction of interleukin-10 producing dendritic cells
as a tool to suppress allergen-specific T helper 2 responses [J].
Front Immunol, 2018, 9: 455.

Strobl J, Pandey RV, Kausgruber T, et al. Anti-apoptotic mole-
cule BCL2 is a therapeutic target in steroid-refractory graft-ver-
sus-host disease [J]. J Invest Dermatol, 2020. DOI: 10.1016/j.
jid.2020.02.029.

Jiao S, Tang B, Wang Y, et al. Pro-angiogenic role of Dangi pill
through activating fatty Acids oxidation pathway against coro-
nary artery disease [J]. Front Pharmacol, 2018, 9: 1414.

Zhang Q, Shao M, Zhang X, et al. The effect of Chinese medi-
cine on lipid and glucose metabolism in acute myocardial infarc-
tion through PPARy pathway [J]. Front Pharmacol, 2018, 9:
1209.

Jiang H, Abel PW, Toews ML, et al. Phosphoinositide 3-kinase
gamma regulates airway smooth muscle contraction by modulat-
ing calcium oscillations [J]. J Pharmacol Exp Ther, 2010, 334:
703-709.

Ambrose LJ, Abd-Jamil AH, Gomes RS, et al. Investigating mi-
tochondrial metabolism in contracting HL-1 cardiomyocytes fol-
lowing hypoxia and pharmacological HIF activation identifies
HIF-dependent and independent mechanisms of regulation [J]. J
Cardiovasc Pharmacol Ther, 2014, 19: 574-585.

Li Z, Hou J, Deng Y, et al. Exploring the protective effects of
Dangi Tongmai tablet on acute myocardial ischemia rats by com-
prehensive metabolomics profiling [J]. Phytomedicine, 2020, 74:
152918.

Zheng S, Zhang Y, Qiao Y. Network analysis of primary active
compounds in Dangi analogous formulas for treating cardiovas-
cular disease [J]. J Tradit Chin Med Sci, 2016, 3: 116-123.



