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Abstract

Background: This study explores the mechanism of action of Tianwang Buxin
Dan in the treatment of Alzheimer’s disease (AD) by using the method of net-
work pharmacology. Methods: Using traditional Chinese medicine system
pharmacology database and analysis platform (TCMSP), search and screen the
active ingredients of Tianwang Buxin Dan formula drugs; Search and screen
the potential targets of compounds through Pubchem and Swiss Target Pre-
diction databases; Retrieve the disease genes of Alzheimer’ disease from the
DisGeNet database; Obtain the intersection genes of disease genes and active
ingredient targets through Venny2.0 software; Then, the STRING database
and Cytoscape software were used to construct and analyze the PPI network
diagram and the network diagram of prescription drug active ingredient AD
target for AD targets; Perform Gene Ontology (GO) enrichment analysis and
KEGG pathway enrichment analysis separately by using the DAVID system.
Results: There are a total of 458 intersecting genes between Tianwang Buxin
Dan and AD. The top 10 core targets selected from Tianwang Buxin Dan are
AKT1,IL6, TP53, IL1B, EGFR, ESR1, APP, and STAT3. The active ingredients
can regulate KEGG Protein phosphorylation. The positive regulation of
MAPK cascade, protein autophosphorylation, positive regulation of ERK1 and
ERK2 cascade, peptidyl-tyrosine phosphorylation, signal transduction, and
positive regulation of cell proliferation, can respond to xenobiotic stimulus
and hypoxia by acting on the aforementioned AD targets, affect biological pro-
cesses such as protein hydrolysis, protein phosphorylation, estrogen response,
and inhibit the production of A, reduce neuronal inflammation and apopto-
sis, weaken the cholinesterase activity, and ultimately achieve the goal of treat-
ing AD. Conclusions: By using network pharmacology methods to study the
active ingredients and mechanism of action of Tianwang Buxin Dan in the
treatment of AD, it was revealed that Tianwang Buxin Dan has the advantages
of multiple components, targets, and pathways in the treatment of AD, provid-
ing new ideas for the later experiments of Tianwang Buxin Dan.
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1. Introduction

AD is a common neurodegenerative disease. Clinically, it is characterized by
memory impairment, aphasia, agnosia and impairment of visuospatial skills, even
dementia. 30% - 50% of patients with AD have some mental behavior abnormal-
ities more or less. AD brings serious social and economic burdens. Pathogenesis
is complicated by multiple factors. The specific pathogenesis is not yet clear [1].
For this kind of disease, people have proposed a variety of pathogenesis, but from
the effect of clinical practice, the understanding of its pathogenesis is still very
lacking, so the effect of the corresponding treatment scheme is also very limited.
For example, the main antidepressants currently targeted at the “monoamine neu-
rotransmitter hypothesis”, such as serotonin reuptake inhibitors (SSRI), serotonin
and norepinephrine reuptake inhibitors (SNRI), have clear pharmacological
mechanisms, but have a slow onset and many adverse reactions [2]. The propor-
tion of patients with AD based on stagnation of liver Qi and deficiency of heart
and spleen is high in the point of Traditional Chinese Medicine (TCM), but it
takes effect slowly during treatment, and is not generally effective for patients [3].
Therefore, how to clarify its pathogenesis and formulate a reasonable and effective
treatment scheme is still the direction of in-depth research in the future. The lack
of correct understanding of the pathological process of the disease is the root cause
of the lack of drugs that can reverse the course of the disease. The pathogenesis
and related targets of AD still need to be further explored. With the aging of the
population, the continuous increase of disease cases among the elderly has also
become an urgent problem that needs to be solved.

At present, there is no specific treatment for AD. Acetylcholinesterase inhibi-
tors are commonly used in clinics. There are five drugs approved by the U.S. Food
and Drug Administration (FDA) for the treatment of AD patients, namely tacrine,
donepezil, kabalatin, galantamine and memantine. The first four drugs are all ac-
etylcholinesterase inhibitors [4]-[6]. The main strategies for treating AD in TCM
are “tonifying the kidney” and “regulating Qi”. It has been found that “tonifying
the kidney” in TCM theory has the function of nourishing nerves [7]. For a long
time, the therapeutic effects of single target drugs are not very obvious. Therefore,
multi target therapy and combined medication may bring new hope to the treat-
ment of AD. Secondly, researchers mainly focus on Ap, the toxic effects of tau
protein, inflammatory factors and other pathological factors on the body before,
but little attention has been paid to their physiological significance in the patho-
logical state and their production pathway. So researchers should think more

about what factors lead to the complex pathological phenomena of AD. Thirdly,
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with the development of the “microorganism brain gut axis” hypothesis and pe-
ripheral inflammation hypothesis, peripheral treatment will become a new hope
for the treatment of AD. For a long time, AD has been considered as a simple
central nervous system disease. However, studies have confirmed that systemic
inflammation and intestinal flora imbalance have also become important factors
in inducing AD, suggesting that AD may be the result of the joint action of pe-
ripheral and central systems. Peripheral therapy can effectively solve the problem
that drugs are difficult to penetrate the blood-brain barrier.

The advantage of TCM in the treatment of AD is to improve people’s mental
and emotional state, so as to alleviate or control the occurrence and development
of AD patients by adjusting the Yin/Yang, Qi/blood and the deficiency/excess of
viscera of humans. Traditional Chinese clinical doctors have unique views on
pathogenesis and the corresponding treatments for AD.

The commonly used Western medicine drugs with either single targets or mul-
tiple targets are clinically not very effective. Compared with Western medicine
drugs, natural products and TCM have obtained more prominent curative effects
in the prevention and treatment of complex diseases with multiple causes because
of their unique advantages of multiple components, multiple targets and multiple
pathways. For example, ellagic acid (EA), a natural product, is a natural phenolic
antioxidant widely found in plant tissues such as potentilla discolor, gallnut, rasp-
berry, soft fruits and nuts (such as strawberry, cranberry, pecan) [8] [9].

Tianwang Buxin Dan has the effects of nourishing Yin, clearing heat, nourish-
ing blood, and calming the mind and is commonly used to treat insomnia, palpi-
tations, and recurrent oral ulcers caused by neurasthenia, coronary heart disease,
schizophrenia, hyperthyroidism. It is consisted of ginseng, Poria cocos, Xuanshen,
Danshen, Platycodon grandiflorus, Yuanzhi, Angelica sinensis, Wuwei, Ophiopo-
gon japonicus, Tianmendong, Phellodendron amurense, Ziziphus jujujuba,
Rehmannia glutinosa [10].

Network pharmacology is a new model that analyzes the functions and mecha-
nisms of drugs based on systems biology theory. By utilizing various bioinformat-
ics databases, a “disease-gene-target-drug” interaction network is established, and
professional software and algorithms are used to analyze and explore the relation-
ship between drugs and diseases from a holistic perspective [11].

This study takes the active ingredients with anti AD effects in Tianwang Buxin
Dan as the research object, applies the advantages of network pharmacology to
establish a research method, and explores the mechanism of action of the formula’
multi-component, multi-target, and multi-path treatment for AD by constructing
the relationship between “formula drug-active ingredient-target-pathway”,

providing new ideas for the subsequent research of Tianwang Buxin Dan.

2. Data Collection and Analysis Methods

Screening of Active Ingredients in Tianwang Buxin Dan

Using the TCMSP database [12], chemical composition searches were conducted
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on 13 medicinal herbs in Tianwang Buxin Dan. The oral bioavailability (OB) was
>30%, and the drug likeness (DL) was >0.18 as screening criteria for active ingre-
dients. Then we use the Pubchem database (https://pubchem.ncbi.nlm.nih.gov/)
[13] to search for the Smile ID of each ingredient and use the SwissTarget Predic-
tion database [14] (http://www.swisstargetprediction.ch/) to obtain the target

genes corresponding to all chemical components of the 13 drugs mentioned
above. The disease genes of Alzheimer’s disease were obtained by using the Dis-
GeNet database (https://www.disgenet.org/) [15]. By using Venny 2.1

(http://www .liuxiaoyuyuan.cn/), the intersection genes of component genes and

Alzheimer’s disease genes were obtained. On this basis, the software Cytoscape is
used for plotting. Firstly, a formula drug gene map was drawn, followed by a for-
mula drug gene pathway map, enrichment analysis map, and core target map. The
network analysis function of the software was used to calculate network parame-
ters and analyze interrelationships. At last, we constructed and analyzed a protein-
protein interaction (PPI) network diagram of the anti Alzheimer’s disease targets
of Tianwang Buxin Dan by using a String database and analyzing it by using the
DAVID platform and KOBAS3.0 database respectively to carry out Gene Ontol-
ogy (GO) enrichment analysis (selecting BP, CC, MF) and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment analysis on the AD targets ob-

tained above.

3. Results
3.1. Screening Results of AD Related Targets

By searching TC-MSP database, the main components and targets of various
drugs were obtained as follows: 5 main components of Bai Zi Ren and main target
396; There are 8 main components of Schisandra chinensis and 707 main targets;
Danshen has 65 main components and 2449 main targets; Angelica sinensishas 2
main components and 85 main targets; Dihuang has 2 main components and 85
main targets; There are 15 main components and 912 main targets in Poria cocos;
There are 7 main components and 263 main targets in Platycodon grandiflorum;
There are 12 main components and 574 main targets in Ophiopogon japonicus;
There are 22 main components and 1035 main targets in ginseng; There are 9
main components and 220 main targets in sour jujube kernels; There are 9 main
components and 277 main targets in Asparagus japonicus; There are 9 main com-
ponents and 148 main targets in Xuanshen; Yuanzhi has 6 main components and
200 main targets.

3.2. Screening Results of Active Ingredients and Anti AD Targets

Yuanzhi and Maidong (Maimendong) were not included in the TCMSP database,
so BATMAN-TCM database (http://bionet.ncpsb.org.cn/batman-tcm/) was used

for querying. Perlolyrine is available http://www.swisstargetprediction.ch/. The
gene cannot be found in the database, but it was found through the TCMSP data-
base. Selection criteria are adopted as follows:

For each compositive compound, the predicted candidate targets whose scores
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given by the target prediction method exceed a given cutoff “Score cutoff” (in-
cluding known targets) will be considered as the potential targets, and will be pre-
sented and further analyzed. The “Score cutoft” is set as 20%.

The significantly enriched Gene Ontology functional terms, KEGG biological
pathways and OMIM/TTD diseases among the potential targets of the query TCM
are analyzed. During the enrichment analyses, we only consider the predicted can-
didate targets (including known targets) with scores no smaller than 20 as set
above. P-value after Benjamini-Hochberg multiple testing correction (Adjusted
P-value) is set as 0.05.

The items with Probability <0 were deleted when organizing the main compo-
nent target. No targets were found for the 7, 9 (11)-dehydroferulic acid methyl
ester of Poria cocos, the 2-0-methyl-3-O-fS-D-glucopyranosyl platycogenate of
Platycogenate Platycogenate, the dimethyl 2-o-methyl-3-O-a-D-glucopyranosyl
platycogenate and Arobinin of Platycogenate Platycogenate, the zizypsine of

Ziziphus jujujuba, and the malkangnin of Panax ginseng.

3.3. Analysis of the Results

All target genes corresponding to the components were imported into Venny 2.1
along with AD disease genes, resulting in a total of 458 intersecting genes. Then

we used Cytoscape to draw a formula drug intersection gene network diagram, as

shown in Figure 1.

Figure 1. Diagram of drug composition-intersection gene-drug network.

The core targets were obtained by analyzing the 458 intersecting genes using
the String database. Among them, the following settings were given (Figure
2): Cleanliness threshold: 0.0010241916194529829; Betweenness threshold:
538.241228070184; Degree under threshold: 82.54385964912281. The top 10 core

targets selected are:
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Figure 2. Core target map.

AKT1: AKT1 plays an important role in cellular signaling and is a target for
many drugs and biomarkers.

IL-6: IL-6 is a 26KD peptide with a wide range of biological effects, mainly in-
cluding: (1) Regulating the growth and differentiation of B cells. (2) Enhancing
the killing effect of CTL and NXK cells. 3 Stimulating the proliferation and differ-
entiation of hematopoietic stem cells. (4) Promoting the synthesis of acute phase
proteins in liver cells.

TP53: It is a gene on chromosome 17 that encodes a tumor suppressor protein
containing transcriptional activation, DNA binding, and oligomeric domains.

IL1B: It generally refers to IL-1 S and can usually play an auxiliary role in con-
trolling blood sugar in the treatment of type 2 diabetes. It is also an inflammatory
factor that plays an important role in the human immune response.

EGFR: EGFR is widely distributed on the surface of mammalian epithelial cells,
fibroblasts, glial cells, keratinocytes, and other cells. The EGFR signaling pathway
plays an important role in physiological processes such as cell growth, prolifera-
tion, and differentiation.

ESR1: This gene encodes the estrogen receptor, a ligand-activated transcription
factor composed of several domains that are important for hormone binding,
DNA binding, and transcriptional activation. This protein is located in the nu-
cleus and can form homodimers or heterodimers with estrogen receptor 2. Estro-
gen and its receptors are crucial for sexual development and reproductive func-
tion, but also play important roles in other tissues such as bone. Estrogen recep-
tors are also involved in pathological processes including breast cancer, endome-
trial cancer and osteoporosis. The use of alternative promoters and alternative
splicing has resulted in dozens of transcriptional variations, but the full-length

nature of many of these variations has not yet been determined.
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APP: The APP gene can encode the precursor protein of f-amyloid protein,
which is considered to be the main cause of Alzheimer’s disease.

STATS3: Signal transducer and activator of transcription factor 3 (STAT3) is a
transcription factor involved in multiple biological functions, which can transmit
extracellular signals to the nucleus and activate the transcription of target genes.
Abnormal activation of STAT3 can induce tumor development and promote tu-
mor progression, making it an attractive anti-cancer target.

When adopting the threshold 0.9 and three clusters, the results are as follows:
number of nodes: 457; number of edges:1181; average node degree: 5.17; avg. local
clustering coefficient: 0.436; expected number of edges: 409; PPI enrichment p-
value < 1.0e-16.

3.4. Enrichment Analysis

DAVID database (Database for Annotation Visualization and Integrated Discov-
ery) is a comprehensive bioinformatics tool mainly used for gene function enrich-
ment analysis and gene ID conversion. It integrates biological data and analysis
tools to provide systematic and comprehensive biological function annotation in-
formation for large-scale gene or protein lists, helping users extract biological in-
formation from them. By integrating annotation resources and visualization tools,
it significantly simplifies the complexity of gene function analysis and is suitable
for multi-level needs from basic research to clinical association analysis.

Enrichment analysis is a method used to analyze high-throughput experimental
data, typically used to understand the degree of enrichment of gene sets or other
biological entities in terms of their functions, pathways, or specific biological pro-
cesses under given experimental conditions. The goal of enrichment analysis is to
determine whether genes or other entities observed in experiments are concen-
trated in specific functions or pathways, in order to infer whether these functions
or pathways are significantly enriched under experimental conditions. KEGG en-
richment analysis focuses on examining whether genes/metabolites in gene sets
are enriched in specific pathways. In this section, we will use the DAVID database
and KEGG enrichment analysis to analyze the information on core gene pathways.

Insert the intersecting genes into the David database [16] to select Homo sapies,
office-gene-symbol gene list, and after the screening, 456 genes were detected.
KEGG enrichment analysis of the top 20 targets is as follows (Figure 3):

Protein phosphorylation is an important post-translational modification
(PTM) of proteins, which regulates the function and activity of proteins by adding
phosphate groups to their amino acid residues. The main mechanism of phos-
phorylation modification is the enzymatic transfer of ATP phosphate groups to
specific amino acids in proteins, typically occurring on serine (Ser), threonine
(Thr), and tyrosine (Tyr). Phosphorylation means the activity and function of
proteins can be controlled by adding or removing phosphate groups on pro-
teins. Protein phosphorylation means key regulatory mechanisms controlling

multiple cellular responses. Positive regulation of MAPK cascade is to regulate
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the cascade reaction of mitogen activated protein kinase (MAPK) through specific
mechanisms. Protein autophosphorylation is a protein modification process in
which proteins phosphorylate their own tyrosine residues through enzymatic
reactions. Positive regulation of cell migration is to influence cell migration
through positive regulation. Negative regulation of cell population prolifera-
tion is to inhibit cell proliferation. This function plays an important role in
maintaining tissue homeostasis and preventing tumor occurrence. Positive
regulation of ERK1 and ERK2 cascade mainly involves various biological pro-
cesses such as cell proliferation and differentiation. Cellular response to xenobi-
otic stimulus means the response of cells to external chemical stimuli. It refers to
the mechanism by which an organism responds to non self generated chemicals
(Ze. exogenous chemicals, abbreviated as “exogenous substances”). This reaction
mechanism plays a crucial role in the organism, helping it resist the effects of
harmful substances and protect its own health. Signal transduction refers to the
process in which external signals (such as light, antigens, hormones, etc.) act on
cell surface receptors, causing changes in the concentration of intracellular mes-
sengers, until the genes required for cellular physiological responses begin to be
expressed and various biological effects are formed. Positive regulation of cell
population proliferation refers to promoting the process of cell population pro-
liferation through a positive regulatory mechanism. This function is mainly
achieved by influencing regulatory factors of the cell cycle, growth factors, cell
signaling pathways, etc. Specifically, the positive regulation of cell population
proliferation involves the action of multiple molecules and signaling pathways.
Positive regulation of gene expression refers to the process of promoting gene
expression through positive regulatory mechanisms. Gene expression regulation
is an important component of life activities, which determines which genes are
expressed when and where, thereby controlling the physiological functions of
cells and the developmental processes of organisms. Inflammatory response is
an immune response process initiated by multiple cells and mediators in the
body’s tissue cells after recognizing pathogen associated molecular patterns
(PAMPs) or injury associated molecular patterns (DAMPs) through pattern
recognition receptors (PRRs). It is the body’s defense response to damaging fac-
tors. Positive regulation of protein phosphorylation is to promote protein phos-
phorylation through specific enzymes or signaling pathways. Negative regulation
of apoptotic process mainly includes inhibiting the occurrence and development
of cell apoptosis, thereby protecting cells from programmed cell death, such as
negative regulation of cell growth by inhibiting cell proliferation and division,
maintaining cell homeostasis, and preventing tumor occurrence caused by exces-
sive proliferation; tumor suppression by preventing abnormal cell proliferation
and reducing the risk of tumor formation; playing an important role in the process
of signal transduction, especially in the Ras MAPK pathway, and may be involved
in a wide range of signal transduction processes, particularly in embryonic devel-

opment and adult tissues. Positive regulation of cell migration refers to the
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process of promoting cell migration through certain mechanisms or molecular
signals. Cell migration plays an important role in the development, tissue repair,
and immune response of organisms. Proteolysis: The main function of Proteol-
ysis is protein hydrolysis, which breaks down proteins into smaller peptides
or amino acids through the action of enzymes. Positive regulation of tran-
scription by RNA polymerase II involves mediated transcription, which is a
highly regulated multi-step process that is responsible for producing all mRNA.
The main functions include transcription initiation, pausing and extending, reg-
ulation etc. Positive regulation of DNA templated transcription influences the
transcription process of DNA templates through positive regulatory factors, such
as transcription factors. Transcription factors bind to specific sequences on DNA
(known as promoter regions), initiating or enhancing the transcription process of
genes, thereby producing mRNA and guiding protein synthesis. This regulatory
mechanism plays an important role in cell growth, differentiation, metabolism,
and response to environmental changes. Negative regulation of cell population
proliferation mainly has the following functions: participation in the G protein
coupled receptor signaling pathway: this regulatory mechanism participates in
the G protein coupled receptor signaling pathway and affects the signal transduc-
tion process inside the cell. Participate in circadian rhythm: It has a regulatory
effect on the circadian rhythm of organisms, affecting the stability and accuracy
of the biological clock. Negative regulation of cell population proliferation: Dur-
ing the process of cell proliferation, it plays a negative regulatory role, inhibiting
excessive cell proliferation and maintaining the balance of cell numbers. This
regulatory mechanism plays an important role in various physiological processes

of organisms, helping to maintain normal cell growth and differentiation, and

negative regulation of transcription by RNA polymerase 114

G protein- coupled receptor signaling pathway 4

apoptotic process 4

negative regulation of cell population proliferation < - logqo(pvalue)

positive regulation of DNA- templated transcription 4 I 50
positive regulation of transcription by RNA polymerase 114 ; 40
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Figure 3. KEGG enrichment analysis of the top 20 targets.

DOI: 10.4236/jbm.2025.136007 69 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2025.136007

W.J. Lu

preventing the occurrence and development of tumors. Apoptotic process is used
to eliminate aging cells or lymphocytes that have not participated in immune re-
sponses. It has multiple important biological functions in organisms, such as cell
removal during development: helps to remove excess or no longer needed cells
during embryonic development; helps maintain tissue homeostasis by clearing ag-
ing or damaged cells in adult individuals; helps regulate the survival and death of
immune cells, maintaining the balance of the immune system in the immune sys-
tem. G protein-coupled receptor signaling pathway can convert extracellular
signals into intracellular responses, thereby regulating cellular physiological activ-
ities by using G protein as a signal transduction molecule. Negative regulation of
transcription by RNA polymerase II (RNA Pol II) can mainly regulate the elon-
gation process of gene transcription through various negative elongation factors
and pause mechanisms. After transcription initiation, RNA Pol II undergoes a
proximal pause and extension phase of the promoter, in which negative regulatory

factors play a critical role.

4. Discussion

We now analyze the function of each TCM in Tian Wang Bu Xin Dan on AD.
Ginsenosides in ginseng can promote blood circulation in brain, increase connec-
tions between neurons, and improve memory. Ginsenoside triol compounds have
anti-inflammatory and antioxidant effects, which can protect nerve cells from
damage and improve cognitive function. Some components have the effect of in-
hibiting the deposition of f-amyloid protein and excessive phosphorylation of tau
protein, both of which are pathological features of neurodegenerative diseases
such as AD. Therefore, ginseng can help delay the development process of these
diseases; The saponins in ginseng can stimulate the body to produce interferon,
enhance the activity of natural killer cells, and strengthen the body’s immune sys-
tem. There are 282 intersecting genes between ginseng and AD, with the top 10
being ACE, APP, GSK3B, MAPT, PSEN1, PLAU, BACEL, INSR, IGF1R, and MPO
[17].

Poria cocos has antioxidant, anti-aging, immune enhancing, and brain cell ac-
tivity improving effects, as well as sedative effects, which are effective in treating
neurasthenia. There are 146 intersecting genes with AD, with the top 10 being
ACE, GSK3B, BACE]L, IL1B, BCL2, EPHALI, ESR1, IL6, ACHE, and PPARG.

Scrophularia has good effects on clearing heat, cooling blood, detoxifying and
dispersing lumps. It mainly acts on symptoms such as restlessness, thirst, yin de-
ficiency, hot flashes, and insomnia. There are 58 intersecting genes with AD, with
the top 10 being CYP2D6, ESR1, ACHE, PPARG, BCHE, F2, NOS2, PTGS2,
LRRK2, and CYP19A1.

Danshen can promote blood circulation and remove blood stasis, and has a cer-
tain improvement effect on dementia. Tanshinone can be used for the prevention
and treatment of AD. There are 317 intersecting genes with AD. Among which
the top 10 are APP, ADAMI10, GSK3B, BACE1, IL1B, INSR, BCL2, CASP3,
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IGFIR, and MPO.

Platycodon grandiflorum has various pharmacological effects such as expecto-
rant, cough suppressant, antibacterial, anti-inflammatory, immune enhancing,
sedative, etc. It can improve metabolic syndrome by interacting with gut micro-
biota. There are 102 intersecting genes with AD, with the top 10 being APP,
GSK3B, BACE], IGFIR, MPO, ESR1, MAOB, ACHE, BCHE, and F2.

Yuanzhi is very important for treating insomnia, frequent dreams, palpitations,
and forgetfulness, and preventing memory decline. Zhiyuanzhi and the mono-
meric compound Yuanzhi saponin B have certain therapeutic effects on AD [18]
[19] and have 120 intersecting genes with AD. The first 10 genes being BACEI,
CYP2D6, ESR1, ACHE, PPARG, BCHE, VEGFA, F2, MAPK14, NOS2.

Danggui can nourish blood and regulate meridians, promote blood circulation
and relieve pain, moisten the intestines and promote bowel movements. It can be
used to treat blood deficiency, intestinal dryness and constipation [20] [21]. There
are 34 intersecting genes with AD, among. The top 10 are ESR1, ACHE, PPARG,
BCHE, NOS2, CYP19A1, ESR2, NR3C1, PPARA, SLC6A4.

Schisandra chinensis has anti arteriosclerosis and other effects, and has good
therapeutic effects on AD [22]. There are a total of 159 genes that intersect with
AD, among which the top 10 are ADAMI10, GSK3B, PSEN1, BACE1, GFIR,
NOS3, PPARG, TNF, F2, MAPK14.

Ophiopogon japonicus can relieve restlessness, calm the heart, enhance intelli-
gence and tonify deficiency, and is commonly used in the treatment of Alz-
heimer’s disease. There are 122 intersecting genes with AD. The top 10 are GSK3B,
INSR, BCL2, CHRNA?7, ESR1, MAOB, CDK5, MAPK14, NOS2, PTGSI.

Tianmendong can tonify the kidneys, generate fluids, enhance intelligence, and
calm the mind. There are 116 intersecting genes with AD. The top 10 are APP,
GSK3B, MAPT, BACE], INSR, IGF1R, MPO, NOS3, ESR1, MAOB.

The behavioral improvement effect of Baiziren glycoside on AD model rats.
There are 99 common genes with AD, among which the top 10 are ACE, PSENI1,
BACE]L, ESR1, IL6, ACHE, PPARG, BCHE, MAPK14, NOS2.

Suanzaoren has various health benefits such as calming the nerves, anti anxiety,
anti depression, lowering blood sugar, anti Alzheimer’s disease, and enhancing
the immune system. It shares 98 intersecting genes with AD. The top 10 are ACE,
GSK3B, ESR1, ACHE, PPARG, BCHE, MME, NOS2, PTGS2, PTGSI.

Raw rehmannia glutinos [23] have 34 intersecting genes with AD, among which
the first 10 are ESR1, ACHE, PPARG, BCHE, NOS2, CYP19A1, ESR2, NR3Cl,
PPARA, SLC6A4.

The top 20 genes at the intersection of prescriptions and AD, ranked by degree,
closeness, and betweenness, are DS27, RS9, DS28, FL3, DS29, FL8, BZRI, JGl1,
RS11, DS12, WU4, FL2, RS15.

5. Conclusions

The mechanism of action of Tianwang Buxin Dan in the treatment of AD was
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analyzed by using the tools: TCMSP, Pubchem, Swiss Target Prediction databases,
DisGeNet database, Venny 2.0 software, STRING database, Cytoscape software
and Devid database. The main conclusions are as follows:

There are a total of 458 intersecting genes between Tianwang Buxin Dan and
AD. The top 10 core targets selected from Tianwang Buxin Dan are AKT1, IL6,
TP53,IL1B, EGFR, ESR1, APP, and STAT3. The active ingredients regulate KEGG
protein phosphorylation, phosphorylation, positive regulation of MAPK cascade,
protein autophosphorylation, positive regulation of ERK1 and ERK2 cascade,
peptidyl tyrosine phosphorylation, signal transduction, positive regulation of cell
proliferation, response to xenobiotic stimulation, response to hypoxia and other
signaling pathways by acting on the aforementioned AD targets, affecting biolog-
ical processes such as protein hydrolysis, protein phosphorylation, estrogen re-
sponse, inhibiting the production of Ap, reducing neuronal inflammation and
neuronal apoptosis, weakening cholinesterase activity, and ultimately achieving
the goal of treating AD. This article studies the active ingredients and mechanism
of action of Tianwang Buxin Dan in the treatment of AD through network phar-
macology methods, revealing the advantages of Tianwang Buxin Dan in the treat-
ment of AD with multiple components, targets, and pathways, providing new
ideas for the later experiments of Tianwang Buxin Dan. This paper only provides

silico data. Further work will do some experiments to certify these conclusions.
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