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by Chinese scientists, is still widely used in clinical practice. However, the mechanisms by which CRTT treats
hypertension remain to be fully understood. This study used network pharmacology to analyze CRTT's antihyper-
tensive mechanisms with in vitro experiments. The targets of the four chemical components of CRTT were collected
from the Swiss Target Prediction database; 1 828 protein targets related to hypertension were collected from the
Therapeutic Target Database (TTD) and Online Mendelian Inheritance in Man (OMIM) database. The CRTT-hyper-
tension network model was constructed using a search tool for recurring instances of neighbouring genes
(STRING). Gene ontology (GO) and pathway enrichment analysis of targets of interest was conducted with the
Metascape database. In the in vitro study, human umbilical vein endothelial cells (HUVEC) and vascular smooth
muscle cells (VSMC) were treated with 1 umol-L™" angiotensin II (Angll) and CRTT was administered at concentra-
tions of 0.01, 0.1, and 1 umol-L". Changes in the phosphatidylinositol-3-kinase/protein serine threonine kinase/
endothelial nitric oxide synthase (PI3K/Akt/eNOS) pathway in HUVEC and the cyclic guanosine monophosphate/
c¢GMP-dependent protein kinase (cGMP/PKG) pathway in VSMC were determined by Western blot. Network phar-
macological analysis revealed that the antihypertensive effect of CRTT is closely associated with biological path-
ways such as vascular tone regulation, adrenergic receptor activation, protein kinase activity and signaling path-
ways such as the cGMP/PKG signaling pathway, vascular smooth muscle contraction, neuroactive ligand-receptor
interaction, adrenergic signaling in cardiomyocytes and calcium signaling pathways. The in vitro study confirmed
that CRTT increased the levels of phosphorylated phosphatidylinositol-3-kinase (p-PI3K), phosphorylated protein
serine threonine kinase (p-Akt), phosphorylated endothelial nitric oxide synthase (p-eNOS) in HUVEC and the
levels of eNOS, phosphorylated vasodilator-stimulated phosphoprotein (p-VASP), and PKG in VSMC through
multiple targets and pathways. These results suggest that the activation of PI3K/Akt/eNOS pathway and endothelial-
dependent NO/cGMP signaling may be involved in the CRTT-mediated hypotensive effect.
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Table 1 The active components and their targets of compound

reserpine and triamterene tablets

Number of Number of
Compound
targets common targets
Reserpine 39 7
Triamterene 34 9
Hydrochlorothiazide 32 9
Dihydralazine sulfate 32 9
Total 137 34
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Figure 1 Venn diagram of target of compound reserpine and

triamterene tablets and f-receptor antagonism and diuretic-related
targets, other hypertension-related targets, angiotensin converting
enzyme inhibitors (ACEI) and angiotensin II (Angll)-related targets.
In the figure, purple indicates targets related to S receptor antago-
nism and diuresis, yellow indicates targets related to other hyper-
tension, green indicates targets of compound reserpine and triam-

terene tablets, and red indicates targets related to ACEI and Angll
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Figure 2 Chemical composition-potential target network of compound reserpine and triamterene tablets in the treatment of hypertension.

In the figure, drugl, drug2, drug3, drug4 represents triamterene, reserpine, dihydralazine sulfate, hydrochlorothiazide, respectively, the

ambient blue represents the targets of the four drugs acting alone, green represents the co-action targets of the two drugs, the central blue

represents the co-action targets of the three drugs, and red represents the co-action targets of the four drugs
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Figure 3 Protein interaction network of compound reserpine and triamterene tablets. SLC9A1: Sodium/hydrogen exchanger 1; ADRA1B:

Alpha-1B adrenergic receptor; MET: Hepatocyte growth factor receptor; ROCK2: Rho-associated protein kinase 2; ADRB3: Beta-3 adrenergic
receptor; ADRAI1D: Alpha-1D adrenergic receptor; ADRA1TA: Alpha-1A adrenergic receptor; ROCK1: Rho-associated protein kinase 1;
ADRAZ2B: Alpha-2B adrenergic receptor; NR3C2: Mineralocorticoid receptor; MAP3KS5: Mitogen-activated protein kinase 5; MTOR: Serine/

threonine-protein kinase mTOR; ADRB1: Beta-1 adrenergic receptor; ACHE: Acetylcholinesterase
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Figure 6 The levels of phosphorylated phosphatidylinositol-3-kinase (p-PI3K), PI3K, phosphorylated protein serine threonine kinase
(p-Akt), Akt, phosphorylated endothelial nitric oxide synthase (p-eNOS), eNOS were determined by Western blot analysis. Compound
reserpine and triamterene tablets increased the levels of p-PI3K, PI3K (A), p-Akt, Akt (B), and p-eNOS, eNOS (C) in AnglI-treated human
umbilical vein endothelial cells (HUVEC); D: Compound reserpine and triamterene tablets increases the production of NO in Angll-treated
HUVEC. n = 3, mean = SEM. "P < 0.05, P < 0.01, **P < 0.001 vs normal control group; ‘P < 0.05, P < 0.01 vs model group
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Figure 7 The levels of eNOS, cGMP-dependent protein kinase (PKG), and phosphorylated vasodilator-stimulated phosphoprotein (p-VASP)

were determined by Western blot analysis. Compound reserpine and triamterene tablets increase eNOS (A), PKG (B), and p-VASP (C)

protein levels in Angll-treated vascular smooth muscle cells (VSMC). n = 3, mean + SEM. **P < 0.001 vs normal control group; “P < 0.01

vs model group
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