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Lu et al.: Role and Mechanism of Yangxin Dingji Decoction in Atrial Fibrillation

Atrial fibrillation is a serious global public health risk. Conventional treatments for atrial fibrillation 
include surgery, pharmacologic cardioversion, anticoagulation, and ventricular rate control. There 
have been few studies on the treatment of atrial fibrillation by traditional Chinese medicine, and 
Yangxin Dingji decoction is one such traditional anti-arrhythmic herbal compound. However, there 
are few studies on its active ingredients and their possible mechanisms for the treatment of atrial 
fibrillation. We obtained the active chemical components of Yangxin Dingji decoction from different 
databases, analysed the bioavailability and pharmacodynamics of each active ingredient of Yangxin 
Dingji decoction using Swiss absorption, distribution, metabolism and excretion, and predicted 
its possible targets of action using traditional Chinese medicine systems pharmacology and 
SwissTargetPrediction. Then, we collected relevant targets of atrial fibrillation through DrugBank, 
therapeutic targets database, MalaCards, traditional Chinese medicine systems pharmacology, 
DisGeNet, and online mendelian inheritance in man. Based on this data protein-protein interaction 
networks were constructed. Finally, Metascape was systematically used to analyse the targets of 
Yangxin Dingji decoction intervention in atrial fibrillation. 213 active ingredients and 1191 Yangxin 
Dingji decoction targets were collected, and 362 atrial fibrillation-related targets were predicted, of 
which 18 intersected with Yangxin Dingji decoction targets. Molecular docking verified that Yangxin 
Dingji decoction can bind tightly to core targets. Based on the results of network pharmacology and 
enrichment analysis, we predicted that the main targets of Yangxin Dingji decoction intervention 
in atrial fibrillation which mainly treat atrial fibrillation through adrenergic signalling pathway, 
calcium signalling pathway, and voltage-gated potassium channel.
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Atrial fibrillation is a common heart condition that 
causes an irregular heartbeat[1]. It can be caused 
by various factors and appears as rapid oscillation 
or fibrillation on the Electrocardiogram (ECG)
[2]. In recent years, there has been an increase in 
hypertension and coronary heart disease, which has 
led to a rise in atrial fibrillation cases[3]. A study has  
pointed out that patients with atrial fibrillation have a 
5-fold increased risk of ischemic stroke[4], which can 
severely impact their daily lives, reduce their quality 
of life, and even threaten their life safety. This makes 
the prevention and treatment of atrial fibrillation 
more challenging. Western medicine treats atrial 
fibrillation by controlling the primary disease and 
risk factors[5]. Specific treatment strategies include 

medication to reduce and control ventricular rate and 
prevent thrombosis, as well as surgical treatments 
such as radiofrequency ablation and surgical atrial 
maze. However, drug treatment can lead to adverse 
reactions and unpredictable events, making it 
difficult to control the medication regimen, while 
surgical treatments can be expensive and prone to 
recurrence[6]. Therefore, treating atrial fibrillation 
poses a significant challenge.
Yangxin Dingji Decoction (YDD) is based on the 
prescription in clinical use with additions and 
subtractions, consisting of Codonopsis pilosula, 
Ophiopogon japonicus (Maitong), Schisandra 
chinensis, Astragalus membranaceus, Angelica 
sinesis, Salvia miltiorrhiza, Radix et Rhizoma 
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Polygonatum odoratum, Radix Ziziphus jujuba, 
Radix et Rhizoma Glycyrrhiza glabra (licorice), 
and other medicines, among which the Codonopsis 
pilosula, Maitong and Schisandra chinensis are 
intended to enrich the qi, nourish the yin, tranquilize 
the heart and calm the mind. Angelica sinensis, Salvia 
miltiorrhizae, Radix et Rhizoma Glycyrrhiza glabra 
act on qi by activating blood circulation, nourishes 
yin and calms palpitations. In the meta-analysis, it 
was found that the use of YDD could significantly 
improve the Chinese medicine symptoms such as 
palpitation and chest tightness in patients; however, 
there is little research on the active ingredients of 
YDD and its potential mechanism for the treatment 
of atrial fibrillation[7].
Chinese medicine compound treatment has the 
characteristics of multi-component, multi-pathway 
and multi-targeting[8]. Chinese medicine treatment is 
concerned with the overall concept and is difficult to 
carry out a comprehensive and systematic study from 
the level of molecules, cells, tissues and other levels 
of modern medicine. It is this feature of traditional 
Chinese medicine that emphasizes the need for us 
to look for a systematic perspective to study the 
pharmacological system of traditional Chinese 
medicine, and make full use of all kinds of data to 
carry out a systematic, based on the overall basis 
of the compound of traditional Chinese medicine, 
scientific analysis and exploration, so as to reveal the 
connotation and essence. Network pharmacology[9] 
is a research method to analyse and predict the 
pharmacological mechanism of drugs by using high-
throughput screening, network visualization and 
analysis techniques to reveal the complex biological 
network relationship among drugs, targets and 
diseases. In this study, we will analyse the targets of 
YDD for the treatment of atrial fibrillation through 
network pharmacology. Primarily, we obtained the 
bioactive compounds and potential targets of YDD 
for the treatment of atrial fibrillation. Then, Protein-
Protein Interaction (PPI) models of potential targets 
were constructed. Next, the potential targets and 
protein complexes were analysed by functional 
enrichment. Meanwhile, the interactions between 
bioactive compounds and key targets were visualized 
by molecular docking.

MATERIALS AND METHODS
Acquisition of targets:

Specific information of the Chinese herbal medicines 

used in this study such as Codonopsis pilosula, 
Maitong, Nardostachys jatamansi, Schisandra 
chinensis, Astragalus membranaceus, Radix Angelica 
sinesis, Salvia miltiorrhiza, Radix Ziziphus jujuba, 
Pinellia ternata, Rhizoma Polygonatum odoratum 
and licorice were analyzed according to the Traditional 
Chinese Medicine Systems Pharmacology (TCMSP)
[10] database and the Encyclopedia of Traditional 
Chinese Medicine (ETCM)[11]. The composition of 
each herb was analyzed and summarized through 
these two databases, supplemented by a review of 
pharmacological literature related to the drug, and 
then molecular structure diagrams of each important 
ingredient was obtained from PubChem[12].

Atrial fibrillation target acquisition:

Using "atrial fibrillation" as the keyword, we 
investigated therapeutic targets for atrial fibrillation 
from online datasets, such as DrugBank[13], 
Therapeutic Targets Database (TTD)[14], 
MalaCards[15], TCMSP[10], DisGeNet[16], and Online 
Mendelian Inheritance in Man (OMIM)[17]. All these 
databases are limited to "humans" or "Homo sapiens". 
In the results, the format of the therapeutic targets 
in DrugBank was converted to gene symbols using 
Universal Protein Resource (UniProt)[18] targets, with 
definitive evidence. Using MalaCards for further 
targets and analysis, the top 10 % of scores were 
used in DisGeNet. Once duplicates are removed, all 
targets are normalized using UniProt.

Component-target-disease-pathway network 
construction:

Based on the collected data, we constructed a Herb-
Component-Target-Disease (H-C-T-D) network 
using Cytoscape (version 3.8.0)[19] to demonstrate 
the correlation between bioactive compounds and 
potential targets and pathways. Targets are used for 
further PPI exploration and functional enrichment 
analysis.

PPI analysis:

The relevant targets of atrial fibrillation and YDD 
were intersected, and the targets of YDD were defined 
as the potential targets of YDD for the intervention 
of atrial fibrillation. PPI plays an important role 
in life processes which are inseparable from PPI, 
such as Deoxyribonucleic Acid (DNA) synthesis, 
gene transcription activation, protein translation, 
cell cycle regulation, signal transduction, etc.,[20,21]. 
Search Tool for the Retrieval of Interacting Genes 



www.ijpsonline.com

Special Issue 3, 2024 Indian Journal of Pharmaceutical Sciences 154

(STRING) which is a web-based online tool[22] 
provides online analysis of PPIs. In order to build 
PPI network, potential intervention targets were 
uploaded to STRING. The results were then imported 
into Cytoscape and the PPI network was evaluated 
using the CytoNCA[23] plug-in analysis, and the 
potential functional modules in the PPI network were 
explored using the Molecular Complex Detection 
(MCODE)[24]. In addition, to identify the core part 
of the potential targets more accurately, we imported 
the potential targets of YDD into the VarElect[25] 
dataset to analyze the correlation between the genes 
of the potential targets and atrial fibrillation.

Enrichment analysis of potential intervention 
targets and potential functional modules: 

Gene Ontology (GO)[26] and Kyoto Encyclopedia of 
Genes and Genomes (KEGG)[27] were used to enrich 
and clarify the potential targets, potential functional 
modules and their gene functions. Metascape[28] is 
a web-based platform which is updated monthly, 
keeping the results of the analysis up to date; it 
provides gene annotation, feature-rich, and interactive 
genomic analysis services. The potential targets were 
uploaded to Metascape for GO-Biological Process 
(BPs), Cell Components (CC), Molecular Function 
(MF) and KEGG pathway enrichment analysis, where 
p<0.01 was considered as significantly enriched, and 
the top 15 GO enrichment analysis results along with 
their KEGG pathways were selected.

Molecular docking:

The Two-Dimensional (2D) structure files of the 
core compounds of YDD were imported into Open 
Babel[29] (version 3.1.1) to convert into MOL2 
format, and the structures of related core targets 
were collected from Protein Data Bank (PDB) [30] and 
saved in its respective format while for proteins that 
could not be retrieved from the PDB database, we 
used AlphaFold[31] for protein structure resolution. 
The core target protein was removed from water 
molecules and its ligands using PyMOL[32]. Similarly, 
AutoDockTools[33] was used for hydrogenation of 
core target proteins and calculation of Gasteiger 
charges, saved as PDB, Partial Charge and Atom Type 
(PDBQT) files, energy minimization of potential 
core compound ligands, assignment of ligand atomic 
type, calculation of charge, storage in PDBQT 
format, and finally, semi-flexible molecular docking 
using AutoDock Vina[34] to assess the binding energy 
of ligands to target proteins, where docking score 
affinity <-4.25 kcal/mol-1 can be considered to have 

binding activity between the ligand and the target. 
A score <-5.0 indicates good binding activity, and 
a score <-7.0 kcal/mol-1 has strong docking activity 
between the two[35].

RESULTS AND DISCUSSION
Target prediction was carried out here, where 623 
kinds of ingredients present in YDD were collected 
from the TCMSP and ETCM retrieval systems and 
related literature, which included 95 kinds of Salvia, 
65 kinds of Codonopsis, 44 kinds of Astragalus 
membranaceus, 35 kinds of Angelica sinensis, 
35 kinds of Ophiopogon japonicus, 25 species of 
japonicus, 17 species of jatamansi, 49 species of 
Schisandra chinensis, 14 species of Pinellia ternata 
kernels, 159 species of boiled licorice, 31 species of 
sour jujuba kernels, and 54 species of Polygonatum 
odoratum. After the comparison and deduplication 
of each component, a total of 213 compounds 
were verified to have high bioavailability and a 
total of 1191 targets were obtained by screening 
the potential targets of these components using 
SwissTargetPrediction. 
Atrial fibrillation target acquisition was also studied. 
We searched OMIM, GeneCards, and DisGeNET for 
25, 230, and 180 atrial fibrillation-related targets, 
respectively, and merged and de-duplicated them to 
obtain 362 atrial fibrillation-related genes.
H-C-T-D network was constructed based on the data 
obtained above and constructed the H-C-T-D network 
using Cytoscape. The constructed network consisted 
of 297 nodes, including, 12 herbals, atrial fibrillation, 
and 18 common targets, with 541 pathways connected 
between the nodes (fig. 1). This network preliminarily 
revealed the complex mechanism of a variety of 
compounds, multiple targets and pathways of YDD 
decoction in the intervention of atrial fibrillation.
PPI analysis was carried out where a total of 18 
potential targets for the intervention of atrial 
fibrillation were obtained. The relevant targets were 
uploaded to STRING for protein interaction analysis 
in order to construct a PPI network and the results 
were imported into Cytoscape, the degree values for 
each gene were calculated using the CytoNCA plug-
in, and a PPI network was constructed based on the 
degree values (fig. 2). Targets with degree values 
greater than median were defined as hub targets. 
Table 1 shows the names and topological parameters 
of the hub targets. Two potential protein complexes or 
functional modules were discovered simultaneously 
using the MCODE plug-in (fig. 3). 
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Fig. 1: H-C-T-D network

Fig. 2: PPI network
Note: Nodes are coloured according to their degree value



www.ijpsonline.com

Special Issue 3, 2024 Indian Journal of Pharmaceutical Sciences 156

Gene Degree Betweenness Closeness

KCNH2 10 38.386814 0.653846

Calcium voltage-gated 
Channel subunit α 1C 
(CACNA1C)

9 24.253479 0.607143

KCNE1 8 12.682296 0.586207

ABCC9 8 12.682296 0.586207

Troponin T2 (TNNT2) 7 23.965813 0.548387

Troponin I-Interacting 3 
(TNNI3) 7 41.923077 0.5

CACNA2D1 6 4.133333 0.515152

Sodium (S) CN10 α 6 32.4 0.515152

KCNA5 6 41.062515 0.566667

Nitric Oxide Synthase 3 
(NOS3) 5 47 0.472222

Calmodulin 1 (CALM1) 4 15.631258 0.515152

Angiotensin II Receptor Type 
1 (AGTR1) 4 19.772894 0.425

Adrenoceptor β 1 (ADRB1) 4 32.106228 0.53125

Matrix Metallopeptidase 9 
(MMP9) 3 0 0.361702

MMP2 3 0 0.361702

Troponin C Type 1 (TNNC1) 2 0 0.377778

TNNI3 Kinase (K) 1 0 0.34

CALCA 1 0 0.346939

TABLE 1: NAME AND TOPOLOGICAL PARAMETERS OF THE HUB TARGET

Fig. 3: Function modules identified using MCODE plug-in
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cardiac troponin complexes, and cation channel 
complexes (fig. 4b). The KEGG pathway mainly 
focused on adrenergic signaling in cardiomyocytes, 
dilated cardiomyopathy, myocardial contraction, 
hypertrophic cardiomyopathy, calcium signaling 
pathway, cyclic Guanosine Monophosphate-Protein 
Kinase G (cGMP-PKG) signaling pathway, fluid 
shear stress and atherosclerosis, oxytocin signaling 
pathway, cyclic Adenosine 3′,5′-Monophosphate 
(cAMP) signaling pathway, Gonadotropin-Releasing 
Hormone (GnRH) signaling pathway, etc., (fig. 4c). 
The functions of GO molecules mainly involve 
voltage-gated single-atom cation channel activity, 
gated channel activity, voltage-gated potassium 
channel activity, cardiomyocyte action potential 
repolarization, passive transmembrane transporter 
activity, and inorganic cationic transmembrane 
transporter activity (fig. 4d). 
In addition, GO and KEGG enrichment analysis 
was performed on the functional modules found in 
PPI, and the results were visualized using the ggplot 
package in R language (fig. 5), which showed that 
the modules could participate in the regulation of 
cardiac conduction, cardiac contraction, and blood 
circulation regulation of the transport of single atom 
ions across membranes, etc.

Further, analysis of the correlation between potential 
intervention targets and atrial fibrillation was 
evaluated. 18 potential intervention targets were 
uploaded to VarElect, and the disease was searched 
with the keyword "atrial fibrillation". The correlation 
analysis was carried out to obtain the results, as 
shown in Table 2. All the 18 potential intervention 
targets were directly related to atrial fibrillation, 
and the correlation scores of Potassium voltage-
gated Channel subfamily A member 5 (KCNA5), 
Adenosine Triphosphate-Binding Cassette sub-
family C member 9 (ABCC9), KCNE1, and KCNH2 
were found to be the highest were compared with 
the hub target. Each active ingredient of YDD was 
molecularly docked with the corresponding target to 
verify their relationship. 
Enrichment analysis of potential intervention targets 
and functional modules was also studied. 18 potential 
intervention targets were uploaded to Metascape for 
GO-BPs, CC, MF, and KEGG pathway enrichment 
analysis, and where p<0.01 were exported to create 
a bubble map for enrichment analysis (fig. 4). The 
common targets mainly involved include regulation 
of blood circulation, myocardial contraction, heart 
rate regulation, and cardiac conduction in GO-BP (fig. 
4a). GO-CCs are involved in voltage-gated potassium 
channel complexes, myofibrils, contractile fibers, 

Gene Description Score

KCNA5 Potassium voltage-gated channel subfamily A member 5 124.02

ABCC9 ATP binding cassette subfamily C member 9 82.32

KCNE1 Potassium voltage-gated channel subfamily E regulatory subunit 1 63.03

KCNH2 Potassium voltage-gated channel subfamily H member 2 54.47

CACNA1C Calcium voltage-gated channel subunit α 1C 53.3

TNNI3K Troponin I-Interacting 3 Kinase 42.97

TNNT2 Troponin T2, cardiac type 31.84

TNNI3 Troponin I3, cardiac type 29.23

SCN10A Sodium voltage-gated channel α subunit 10 28.34

CALM1 Calmodulin 1 28.16

CACNA2D1 Calcium voltage-gated channel auxiliary subunit α 2 delta 1 25.39

ADRB1 Adrenoceptor β 1 16.41

AGTR1 Angiotensin II receptor type 1 16.28

TNNC1 Troponin C type 1 13.93

NOS3 Nitric oxide synthase 3 11.14

MMP2 Matrix metallopeptidase 2 10.43

MMP9 Matrix metallopeptidase 9 8.99

CALCA Calcitonin related polypeptide α 8.6

TABLE 2: THE CORRELATION ANALYSIS OF GENES
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Fig. 4: Functional enrichment analysis of (a): GO-BPs; (b): GO-CCs; (c): KEGG pathway and (d): GO-MFs

Fig. 5: The enrichment analysis of function modules
Note: (  ): Cardiac conduction; (  ): Cardiac muscle cell contraction; (  ): Cardiac muscle cell action pot; (  ): Bundle of His cell to Purkinje 
fibres; (  ): Inorganic cation import process and (  ): recombinant Human Serum Albumin (rHSA)-cardiac conduction

1101) and Aspartic acid (ASP-1100) (fig. 6b); 
przewaquinone C with GLN-1101 and ASP-1100 
(fig. 6c); schisantherin D with GLN-1101 and ASP-
1100 (fig. 6d) of ABCC9 via hydrogen bond linkage 
while schisanlactone A with Histidine (His-529) 
(fig. 6e); schisanlactone D with Alanine (Ala-321) 
and Arginine (Arg283) (fig. 6f); tanshinone IIA with 
Leucine (Leu-282) of KCNA5 (fig. 6g) of KCNA5 
were linked via hydrogen bonding. Epigomisin O 
with Tyrosine (Tyr-65) (fig. 6h) and schisandrin B 
with Arg-104 (fig. 6i) of KCNE1 were linked via 
hydrogen bonding. Similarly in KCNH2, the 5 Alpha 
(α)-Stigmastan-3-6-dione core can form a hydrogen 
bond with residue Asparagine (Asn-128) (fig. 6j), the 
core of cadaverine can form a hydrogen bond with 

Molecular docking and validation was explained 
here. ABCC9, KCNA5, KCNH2 and KCNE1 were 
downloaded from the PDB and AlphaFold database, 
pretreated with ligands, and then was subjected to 
molecules using AutoDock Vina to export the results. 
The results were visualized using PyMOL (fig. 6). 4 
genes which were closely related to atrial fibrillation 
were included in the molecular docking. The docking 
information of the active ingredients and targets 
is shown in Table 3. The results showed that the 
active ingredients of YDD could interact with the 
targets. A total of 12 composite structures with the 
lowest binding energy for docking were selected. 
Angeloyl gomisin P was linked to Isoleucine (Ile266) 
(fig. 6a); gomisin E was linked to Glutamine (Gln-
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of the data, we identified 18 potential intervention 
targets, constructed a PPI network and H-C-T-D Venn 
diagram to evaluate their association. We intuitively 
expressed the relevant targets and pathways of each 
component of YDD acting on atrial fibrillation 
and found the potential functional group through 
the MCODE plug-in. The enrichment analysis of 
potential targets showed that YDD mainly regulates 
myocardial contraction, rhythm control, voltage-
gated potassium channel, etc., and found that the 
signal pathways of YDD decoction to intervene in 
atrial fibrillation mainly were involved in adrenergic 
signaling, dilated cardiomyopathy, myocardial 
contraction, hypertrophic cardiomyopathy, calcium 
signaling pathway, etc., through the analysis of 
potential functional modules.

residue Asn-128 (fig. 6k) and  the core of epigomisin 
O can form a hydrogen bond with residue Asn-128 
(fig. 6l).
Atrial fibrillation is the most common arrhythmia 
in clinical practice, and the incidence of atrial 
fibrillation is gradually increasing with the gradual 
aging of the world, which brings a great health 
burden to countries. YDD is a traditional Chinese 
medicine compound preparation, and long-term 
clinical studies have found that it has the efficacy in 
treating arrhythmia. This study aimed to use network 
pharmacology combined with molecular docking 
technology to predict the potential targets of YDD in 
the treatment of atrial fibrillation.
Through the collection and preliminary screening 

Fig. 6: Molecular docking of individual compounds

Gene Active ingredients Affinity (kcal/mol)

ABCC9 Angeloyl Gomisin P -9.2

ABCC9 Gomisin E -11.7

ABCC9 Przewaquinone C -11.5

ABCC9 Schisantherin D -10.9

KCNA5 Schisanlactone A -12.3

KCNA5 Schisanlactone D -12.8

KCNA5 Tanshinone iia -10.1

KCNE1 Epigomisin O -7.7

KCNE1 Schizandrer B -7.1

KCNH2 5 α Stigmastan 3,6 dione -6.5

KCNH2 Cadaverine -6.3

KCNH2 Epigomisin O -6.2

TABLE 3: TARGET AND ACTIVE SUBSTANCE DOCKING ENERGY
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It is found that the regulation of atrial fibrillation by 
the complex is through heart conduction, regulation of 
cardiac contraction, blood circulation and regulation 
of transmembrane transport of single atomic ions, 
etc. Adrenergic signaling has a huge impact on the 
electrical activity of cardiomyocytes[36], and when 
adrenergic signaling is activated, it activates adenylyl 
cyclase (through conjugated proteins cyclase), 
increases intracellular cAMP concentrations and thus 
activates cAMP-dependent Protein Kinase A (PKA), 
phosphorylates L-type calcium channels, leading 
to channel opening, increased intracellular calcium 
concentrations, and over activated adrenergic 
signaling resulting in intracellular calcium overload, 
thereby triggering increased sexual activities (such 
as early and delayed post-depolarization), and 
development of atrial fibrillation[37]. In addition, over 
activation of adrenergic receptors can also affect 
the depolarization and repolarization of heart cells, 
increasing the enrichment dispersion between the 
atrial muscles, resulting in the formation of fold back 
between the atria and myocardium, resulting in the 
occurrence of atrial fibrillation[38]. The same voltage-
gated potassium channel is also closely related to 
atrial fibrillation, and the voltage-gated potassium 
channel is a key ion channel for cardiomyocyte 
depolarization and repolarization, when the voltage-
gated potassium channel is over activated, Potassium 
(K+) ion outflow is significantly increased, and the 
myocardial repolarization time course is significantly 
shortened, which induces atrial fibrillation and 
promotes electrical remodeling[39]. 
The 4 most closely related targets i.e., KCNA5, 
ABCC9, KCNE1, and KCNH2 and disease association 
analysis were obtained through PPI. KCNA5 gene 
encodes the Kv1.5 channel protein[40], a voltage-gated 
potassium channel. In the heart, Kv1.5 channels are 
mainly distributed in atrial myocytes, especially on 
the cell membranes of atrial myocytes[41]. Mutations 
or aberrant expression of the KCNA5 gene may alter 
the function of the Kv1.5 channel, thereby affecting 
the repolarization of atrial myocytes and increase the 
formation of reentrant circuits. Some studies have 
found mutations in KCNA5 gene among patients with 
familial atrial fibrillation, which further confirms 
the association between the KCNA5 gene and atrial 
fibrillation[42-44]. ABCC9 encodes Sulfonylurea 
Receptor 2 (SUR2)[45,46] which is a component of the 
ATP-sensitive potassium channel (KATP) channel and 
together with the Inward-Rectifying Potassium (Ikr) 
channel subunit forming a functional KATP channel[47]. 

Studies have found that certain variants in the 
ABCC9 gene are associated with an increased risk 
of atrial fibrillation[48]. KCNE1 is a gene encoding 
Beta (β) subunits of potassium channels that help 
maintain potential balance in cardiac muscle cells 
to maintain normal cardiac rhythm and function[49]. 
KCNE1 regulates the Delayed Rectifier Potassium 
(IKs) channels in the heart, and numerous studies have 
found that mutations in the KCNE1 gene can cause 
changes in cardiac repolarization leading to atrial 
fibrillation[50]. KCNH2 is a classic gene encoding 
a human Ether-a-go-go-Related Gene (hERG)/Ikr, 
which is part of an important potential-dependent 
potassium channel in cardiac myocytes[51-53]. A large 
number of studies have confirmed that KCNH2 
gene mutations are associated with atrial fibrillation 
susceptibility[54,55], and KCNH2 gene mutations lead 
to a decrease in the encoding of IKr, and the action 
potential of IKr current is significantly reduced, which 
prolongs the repolarization time and induces atrial 
fibrillation. A recent study found that KCNH2-G628S 
gene therapy can successfully and safely reduce the 
risk of atrial fibrillation[56].
In this paper, network pharmacology, enrichment 
analysis, and molecular docking verification were 
performed. It is speculated that YDD can intervene 
in atrial fibrillation through a variety of mechanisms. 
This comprehensive regulatory effect of multiple 
targets is vividly reflected in the PPI, association, 
and enrichment analysis in this paper, which has 
incomparable advantages over existing drugs. This 
study promoted the explanation of the molecular 
mechanism of YDD in the intervention of atrial 
fibrillation, which can provide a comprehensive idea 
for further research. However, the data in the included 
databases are derived from different experimental 
studies, which still have some limitations. Analysis 
of the potential targets and mechanisms of YDD 
decoction in the intervention of atrial fibrillation 
by data mining and bioinformatics methods should 
be further explored through biological experiments 
and in the follow-up studies will be carried out 
based on this study to further elucidate the targets 
and mechanisms of YDD in the intervention of atrial 
fibrillation. 
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