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Abstract

Objective: To explore the main acupoint prescription and mechanism of acupuncture in
treating Functional dyspepsia (FD) by analyzing the clinical randomized controlled trial
literature on acupoints and targets of acupuncture in the treatment of FD combined with
association rule mining and bioinformatics/network pharmacology methods. Methods:
Search relevant clinical randomized controlled trial literature on acupoints and therapeutic
targets of acupuncture in the treatment of FD from eight databases from their inception to
June 18th, 2022. We obtained acupuncture selection points, meridian, and therapeutic
targets and established acupoints database for acupuncture treatment of FD. FD-related
targets were collected from GeneCards, DisGeNET, OMIM, and DrugBank databases. We
obtained the potential targets of acupuncture on FD by taking the intersection of
acupuncture for FD therapeutic targets and FD-related targets. We performed the
protein-protein interaction network, Gene Ontology (GO) analysis, and Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway enrichment analysis. Results: In this study, 26
Randomized Controlled Trials related to acupuncture treatment of FD were retrieved. We
obtained 29 acupoints, 17 acupuncture for FD therapeutic targets, and 10 intersection
targets. Tumor necrosis factor (TNF), Interleukin (IL)-1, and Neuropeptide Y (NPY) are key
targets of acupuncture in the treatment of FD. Conclusion: ST36-CV12-PC6-LR3 is the main
acupoint prescription for FD. Acupuncture may affect Neuroactive ligand-receptor
interaction, Gastric acid secretion, and IL-17, TNF signaling pathways by regulating related
key targets, and play a synergistic role in the treatment of FD by inhibiting gastric acid
secretion, alleviating inflammatory response, regulating the brain-gut axis, improving mood
and other aspects.
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Introduction

Functional dyspepsia (FD) is a highly prevalent gastrointestinal
disorder with one or more symptoms that can’t be explained or
identified by traditional diagnostic procedures, including persistent or
recurrent post-prandial fullness, early satiation, epigastric pain, and
burning in the epigastrium [1]. The global incidence of dyspepsia has
increased rapidly at an annual rate of 1%-6% [2]. FD constitutes a
major public health problem with considerable impacts on health
economics and severely influences the quality of life in patients [2].
The first-line treatment of the routine western therapies [3] include
gastric  acid-secretion inhibitors, acetylcholinesterase (AChE)
inhibitors  (acotiamide, a  prokinetic agent), anxiolytics
/antidepressants, prokinetics (dopamine receptor antagonists, 5-HT4
receptor agonists), etc. Although the use of gastric acid-secretion
inhibitors can relieve the sensation of epigastric burning, long-term
application may delay the gastric emptying rate [4]. FD drug
treatment is the main means, but there are quite a number of FD
patients with routine therapies that is invalid, and the long-term use of
certain side effects, therefore, at the same time, need to pay attention
to FD non-drug treatment [5]. Acupuncture has been widely used in
China for the past 3,000 years and has been proven a valuable
treatment for gastrointestinal symptoms [6]. A Systematic Review and
Meta-Analysis [7] suggested that acupuncture combination with
western medicine has the potential to improve the treatment of FD,
and the efficacy is better than that of Western medicine alone. The
mechanism of acupuncture for FD, however, remains incompletely
undefined. Acupuncture involves multiple systems throughout the
human body, and its therapeutic effect with multiple targets has been
increasingly acknowledged[8]. In recent years, data mining has been
used in acupuncture research [9]. Meanwhile, bioinformatics and
network pharmacology approach have been applied to explore
acupuncture mechanisms [8]. Therefore, this study intends to explore
the effective acupuncture prescriptions and the main mechanism of
acupuncture in the treatment of FD using association rule mining,
bioinformatics, and network pharmacology approach, so as to provide
the basis for the clinical treatment of FD and further explore the
potential mechanism of acupuncture in the treatment of FD.

Materials and Methods

Data sources and search strategy

We comprehensively searched the eight electronic databases including
PubMed, EBSCO, Cochrane Library, Web of Science, China Biology
Literature (CBM), CNKI, VIP, and Wanfang Database from their
inception to June 18th, 2022, for published studies on acupuncture in
the treatment of FD with no language restrictions. Taking the search
strategy of the Pubmed database as an example, shown in Table 1, the
search strategy of other databases will be adjusted according to the
characteristics of the database.

Inclusion criteria

(I) Participants: patients who met FD diagnostic criteria regardless of
gender or age. (II) Interventions: acupuncture therapies alone or those
combined with basic western medicine or traditional Chinese
medicine were used. Acupuncture therapies included manual
acupuncture, moxibustion, electroacupuncture, etc., as shown in the
search strategy. Subsequently, this study referred to acupuncture as all
therapies and was not subdivided unless a specific therapy was
involved. (III) Comparisons: the patients were given conventional
treatment, including domperidone, mosapride citrate, pantoprazole,
etc. (IV)Outcomes: The outcome involved protein targets, the
difference before and after protein target or within-group was
statistically significant. (V) Study types: randomized controlled trials
(RCTs)

Exclusion criteria
(I) Case reports, cross-sectional studies, editorials, cohort studies,
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meta-analyses, animal experiments, and reviews. (II) Duplicate
literature. (III) The full content is not available.

Study selection and Data extraction

Two independent investigators screened the eight databases for
studies from their inception to June 18th, 2022 according to the
inclusion and exclusion criteria. The investigators imported the
retrieved studies into EndnoteX9 software to manage literatures and
remove duplications. Two investigators completed the preliminary
screening and downloaded the required literature by reviewing the
title keywords and abstract. Then, we read carefully the full content to
select standard literature that met the inclusion criteria. If
disagreement occurred, a third investigator was invited to assess such
literatures through discussion. A researcher entered the information of
acupoint prescription and protein target into Microsoft Excel form to
establish acupoint database for acupuncture treatment of FD.

Quality Assessment

To conduct the assessments of literature quality and risk of bias, two
reviewers independently used RevMan software [10], which mainly
included the generation of random sequences, allocation concealment,
blinding of participants and personnel, blinding in outcome
assessment, completeness of outcome data, selective reporting of
research results and other sources of bias. We categorised the items as:
low risk, high risk or unclear risk. All the disputes were discussed or
solved by a third professional researcher.

Association rule mining

We recorded the relevant acupoints and meridians for further analysis
through Microsoft Excel. Then we used SPSS Modeler 18.0 software to
conduct association rule mining (ARM) of acupoints to explore the
correlation between different acupoints. We proceeded by adoptting
the Apriori algorithm to perform quantitative analysis of the
compatibility of acupoints.The strength of the association rule was
measured in terms of its support, confidence, and lift [11]. The
confidence was set at least 80% for ARM with 15% support in this
study. It indicated that the combination of acupoints accounted for at
least 15% of the total acupoint prescription, and the probability of
selecting the combination of acupoints was at least 80%. In addition,
Lift represents the correlation between two item sets. The higher Lift
was, the higher the positive correlation was.

Network Analysis.

In the above literature search, we also obtained acupuncture for FD
therapeutic targets. In order to accurately identify the potential target
of acupuncture for the treatment of FD, we collected the FD-related
targets, and then obtain the potential targets by taking the intersection
of acupuncture for FD therapeutic targets and FD-related targets. We
constructed protein-protein interaction (PPI) network and performed
Gene Ontology (GO) analysis and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment analysis.

Identification of FD-related targets. We collected the targets related
to FD from the GeneCards database (https://www.GeneCardsorg/),
DisGeNET database (https://www.disgenet.org/), OMIM database
(https://www.omim.org/) and DrugBank database
(https://go.drugbank.com/) where Functional dyspepsia was used as
the retrieval term to collect FD-related targets. Relevance score > 1
and Score GDA > 0.05 were used as criteria to screen targets more
related to FD. We combined the results from the four databases and
deleted the duplicates to obtain the final FD-related targets.
Collection of potential targets of acupuncture treatment on FD.
Venny 2.1 (https://bioinfogp.cnb.csic.es/tools/venny/) was used to
analyze the intersection targets between acupuncture for FD
therapeutic targets and FD-related targets while constructing Venn
diagram. Then, the intersecting targets were selected as the relevant
targets of acupuncture for treating FD, which might be the potential
target of acupuncture for the treatment of FD.

Construction of PPI Network. The intersection targets were
introduced into STRING (https://string-db.org/) to perform PPI
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Table 1 The search strategy for Pubmed database

Number Search terms

#1 Functional dyspepsia [Mesh]

#2 Functional dyspepsia [Title/Abstract] OR non-ulcer dyspepsia [Title/Abstract] OR indigestion [Title/Abstract]

#3 #1 OR #2

#4 Acupuncture [Mesh] OR Moxibustion [MeSH]

Acupuncture [Title/Abstract] OR Moxibustion [title/abstract] OR Needle [Title/Abstract] OR Needling [Title/Abstract] OR
#5 Electroacupuncture [Title/Abstract] OR Cupping [title/abstract] OR Warm needle [title/abstract] OR Fire needle [title/abstract] OR
Acupoint herbal patching [Title/Abstract]

#6 #4 OR #5

#7 Randomized controlled trial [Mesh] OR double-blind method [MeSH] OR single-blind method [MeSH]

48 Randomized controlled trial [Title/Abstract] OR Controlled clinical trial [Title/Abstract] OR Randomized experiment
[Title/Abstract] OR

#9 #7 OR #8

#10 #3 AND #6 AND #9

Records identified through d
searching: Additional records identified through
() PubMed (n =19),EBSCO other sources
-l (n=8), Cochrane (n =34), (n=0)
£ web of science (n =43),CBM(n =106),
g CNKI (n = 289),
= VIP (n = 283), Wanfang (n = 133)
. l l
—_ Records after duplicates removed
(n=694)
£
§ Records excluded, with reasons
5 (n=592)
@ : .
Unrelated interventions
Records screened B — =285
- (n=102) (n=285)
Unrelated to FD(n=26)
— Review(n=57)
Animal studies(n=23)
& Not RCT(n=201)
2
g Full-text articles
assessed for eligibility |—— | Full-text articles excluded (n
(n=26) =76):
— Unrelated interventions(n=16)
— Unrelated protein targets (n =52)
Not RCT(n=8)
E Studies included in data
= mining
2 (n=26)
=

Figure 1 Flow chart of the Literature screening

analysis. Then, the PPI data was downloaded in TSV format and
imported into Cytoscape 3.8.0 software. To explore the potential
mechanisms of acupuncture treatment of FD, the PPI network was
constructed and visualized using Cytoscape software plug-in
BisoGenet [12] which included HPRD, BIND, DIP, MINT, INTACT,
BIOGRID databases. The Cytoscape software plug-in CytoNCA was
applied to compute the Degree Centrality, (DC) Betweenness
Centrality (BC), and values of the nodes for topology analysis of the
PPI network to obtain hub targets. In DC and BC values, nodes with
high DC and BC were regarded as influential targets [13].

GO and KEGG Analysis. GO analysis and KEGG pathway enrichment
analysis were wildly used to study the features of gene, in which GO
analysis included biological process (BP), molecular function (MF),
and cell composition (CC). The top 10 functional categories in BP, MF,
CC with P < 0.05 were chosen for visual presentation by R software as
a histogram. The top 20 KEGG pathway enrichment analysis results
with P < 0.05 were visualized by R software as a histogram.
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Results

Description of Eligible literatures

A total of 915 literatures were collected via the initial search. 694
literatures remained after removing duplicates. We obtained 102
literatures by reading the title, keywords, and abstract and then
determined the final 26 literatures by reading the full text. The details
of literature screening was reported in Figure 1.

Risk of Bias Assessment

The risk of bias assessment for each study was described in Table 2.
For example, 16 RCTs reported random sequence generation methods,
while 8 other studies were rated as “uncertain risk” because they only
mentioned “randomization” and 2 trials that did not mention
“randomization” were rated as “high risk”. The risk of bias graph and
risk of bias summary were shown in Figure 2 and Figure 3.

Acupoint and Meridians application analysis
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Table 2 Risk of bias of the included studies

Generation . Blinding of Blinding in .

Allocation . Incomplete Selective .
Study of random participants outcome . Other bias

concealment outcome data reporting

sequences and personnel assessment

Liu [14] 2021 unclear risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Xing [15] 2021 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Zhou [16] 2020 unclear risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Wang [17] 2020 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Kang [18] 2020 unclear risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Zhuo [19] 2019 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Yang [20] 2019 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Luo [21] 2019 high risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Hu [22] 2019 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Chen [23] 2019 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Zhuo [24] 2018 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Zhang [25] 2018 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Zhang L [26] 2018  low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Qiang [27] 2018 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Wang [28] 2017 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Zeng [29] 2017 unclear risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Hong [30] 2017 low risk low risk low risk low risk low risk unclear risk low risk
Zhao [31] 2016 unclear risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Wang [32] 2016 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Liu [33] 2016 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Jin [34] 2015 low risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Zhang [35] 2015 unclear risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Han [36] 2014 low risk low risk unclear risk low risk low risk unclear risk low risk
Xu [37] 2015 unclear risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Guo [38] 2011 unclear risk unclear risk unclear risk unclear risk low risk unclear risk low risk
Chen [39] 2005 high risk unclear risk unclear risk unclear risk low risk unclear risk low risk
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Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies.

Figure 2 Risk of bias graph
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Figure 3 Risk of bias summary

Table 3 Frequency of acupoints

Number Acupoints Frequency Percentage (%)
1 ST36 25 21.6
2 Cvi2 20 17.2
3 PC6 16 13.8
4 LR3 10 8.6
5 SP4 6 5.2
6 ST25 4 3.4
7 Cv4 4 3.4
8 Cvs 3 2.6
9 ST21 2 1.7
10 BL18 2 1.7
11 BL20 2 1.7
12 LR14 2 1.7
13 L4 2 1.7
14 Cve 2 1.7
15 Cv17 2 1.7
16 ST20 1 0.9
17 SP6 1 0.9
18 SP9 1 0.9
19 BL19 1 0.9
20 BL21 1 0.9
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Table 3 Frequency of acupoints (Continued)

Number Acupoints Frequency Percentage (%)
21 KI3 1 0.9
22 GB13 1 0.9
23 GB34 1 0.9
24 LR2 1 0.9
25 CV1l 1 0.9
26 CV10 1 0.9
27 GV24 1 0.9
28 Cexia Sanli 1 0.9
29 Shen Guan 1 0.9
Total 116 100.0
Table 4 Frequency of meridians and involved acupoints
Meridians Frequency Acupoints
Conception Vessel 33 CV12(20). CV4(4). CV8(3). CV6(2).
CV17(2). CV11(1). CV10(1)
Stomach meridian of foot-yangming 32 ST36(25). ST25(4). ST21(2). ST20(1)
Pericardium meridian of hand-jueyin 16 PC6(16)
Liver meridian of foot-jueyin 13 LR3(10). LR14(2). LR2(1)
Spleen meridian of foot-taiyin 8 SP4(6). SP6(1). SP9(1)
Bladder meridian of foot-taiyang 6 BL18(2). BL20(2). BL19(1) . BL21(1)
Gallbladder meridian of foot-shaoyang 2 GB13(1). GB34(1)
Large intestine meridian of hand-yangming 2 LI4(2)
Kidney meridian of foot-shaoyin 1 KI3(1)
Governor Vessel 1 GV24(1)

cv4 CV17
o )

cve cv12
) !

cvi1
o

Cexia Sanli CVO

o

GB13
o
.BLQO
GB34,,
@BL19
GV240
OBL18
Kiz®
.Shen Guan
Li4®
ST36
o
LR14

°
LR2

2
LR3
PCB o ° ivd

SP4  sps

Figure 4 Association rule analysis diagram for FD

There was a total of 29 acupoints, 27 of which were traditional
acupoints, and 2 of which were experience acupoints that did not
belong to any traditional meridians (Table 3). The top 5 points were
ST36 (Zusanli), CV12 (Zhongwan), PC6 (Neiguan), LR3 (Taichong),
and SP4(Gongsun). Among the 9 meridians included (Table 4),
Conception Vessel and Stomach meridian of foot-yangming were most
used with frequencies 33 (28.95%), 32 (28.07%) respectively,
followed by Pericardium meridian of hand-jueyin with frequencies 16
(14.04%)

Analysis of association rules for acupuncture treatment of FD

We analyzed the association rules of acupuncture prescriptions used in
the included literature. We set parameters as support > 15%,
confidence > 80%, and Lift > 1, and constructed the network (Figure
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4). 11 association rules were obtained (Table 5). The highest support
acupoints combination was ST36 with CV12, with 92.59%, ST36 with
PC6 was next, with 52.26%.

Collection of potential target of acupuncture treatment on FD
Through our literature search, 17 acupuncture for FD therapeutic
targets were obtained. We identified 2244 FD-related targets via
searching 4 databases and determined 10 intersectional targets by
taking the intersection of the above two sets. 10 intersectional targets
were taken as the potential target of acupuncture against FD (Figure
5).

PPI Network Analysis

To further clarify the potential mechanism of acupuncture against FD,
the PPI network with 187 direct or indirect targets and 340
interrelationships were constructed (the 10 red nodes in the network
were intersection targets) via Cytoscape and its plug-in BisoGenet
(Figure 6(A)). We conducted topological analysis of the PPI network
based on two parameters of DC and BC. Then we selected the target
with DC and BC greater than the average as the hub gene. First, we
screened 28 nodes (DC > 5.34, BC > 421.47) to construct the
sub-network (Figure 6(B)). After the second screening, 17 nodes (DC
> 2.84,BC > 19.78) were chosen to build the final network (Figure
6(C)). Through topological analyses, we obtained 17 hub genes, three
of which belong to the direct potential targets of acupuncture for the
treatment of FD. It indicated that tumor necrosis factor (TNF),
Interleukin (IL)-1, and Neuropeptide Y (NPY) might be the most
important targets for acupuncture against FD.

GO and KEGG Analysis

To investigate the biological information on acupuncture for the
treatment of FD, GO and KEGG analysis of the 10 intersectional targets
were performed. The GO analysis results revealed a total of 945
entries with P < 0.05. In BP enrichment analysis, the result revealed
919 entries, such as involving response to food, regulation of smooth
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Table 5 Association rules of acupoints for FD

Num- . Support Confide- . Frequen-

ber Acupoints ©) nee (%) Lift oy

1 ST36. CV12 92.59 80 1.08 25

2 ST36. PC6 59.26 100 1.08 16
ST36 . PC6 .

3 cvi2 44.44 100 1.08 12

4 ST36. LR3 37.04 100 1.08 10

5 CV12. LR3 37.04 90 1.22 10
CV1l2 . LR3.

6 ST36 37.04 90 1.22 10
ST36 . LR3 .

7 cvi2 33.33 100 1.08 9

8 ST36.LR3.PC6 18.52 100 1.08 5

9 LR3. SP4.ST36 18.52 80 2.16 5
CV1l2 . SP4 .

10 ST36 18.52 80 1.08 5

11 CV12.LR3.PC6 18.52 80 1.08 5

Acupuncture FD

Figure 5 Venn diagram of acupuncture targets and FD targets
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Figure 6 PPI network and topology analysis
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Figure 8 Bargraph of KEGG pathway enrichment analysis

muscle cell proliferation, regulation of endothelial cell proliferation,
etc; In CC enrichment analysis, the result obtained 8 entries involved
in neuronal cell body, endoplasmic reticulum lumen, glutamatergic
synapse, etc; In MF enrichment analysis, the result obtained 18 entries
enriched in receptor ligand activity, hormone activity, G
protein-coupled receptor binding, etc. The top 10 terms (BP, CC, MF)
were visualized in Figure 7 respectively. The KEGG analysis results
revealed a total of 58 entries with P < 0.05. The top 30 significant
pathways of KEGG analysis were shown in Figure 8. Among these
pathways, Neuroactive ligand-receptor interaction, Gastric acid
secretion, TNF signaling pathway may be involved in acupuncture for
the treatment of FD.

Discussion

FD is a prevalent and complex symptom that arises in gastrointestinal
tract, and its pathophysiology has not been fully clarified. It is
generally agreed that the disordered communication between the gut
and the brain is involved in the pathogenesis of FD, resulting in
visceral hypersensitivity, motility disturbances, mucosal and immune
function, alterations in gastrointestinal microbiota, and central
nervous system processing [40]. Studies [41, 42] found that FD
patients had low-grade inflammation, manifesting itself in mucosal
mast cells and eosinophils infiltration increases, and the extent of the
mucous membrane permeability increased and significant correlation
between the severity of low-grade inflammation. The gut-brain axis is
closely related to FD and is often bidirectionally regulated. The
disorders of the immune system and gastrointestinal microbiota in FD
can regulate gut-brain communication through the
hypothalamus-pituitary-adrenal axis [40]. In addition, a variety of
brain gut peptides regulate gastrointestinal contractility and modify
gastrointestinal function [43]. Also worth mentioning is mental stress
affecting gastrointestinal function through the gut-brain axis [44].

In this study, the acupoint prescription of acupuncture treatment of
FD was explored through association rule analysis. ST36, CV12, PC6,
LR3, and SP4 were used most often. The strong association rules of the
top 5 were ST36-CV12, ST36-PC6, ST36-PC6-CV12, ST36-LR3,
CV12-LR3. As indicated, the main acupoint prescription for FD was
ST36-PC6-CV12-LR3. ST36, PC6, CV12, and LR3 have been reported
to effectively improve the symptoms and quality of life of FD patients
[33, 45] and their efficacy has been recognized by clinicians. A study
[46] has shown that electroacupuncture at both ST36 and CV12 or at
CV12 alone was effective in treating rapid gastric emptying.
Acupuncture at PC6 could effectively improve gastric motility,
promote motilin secretion and reduce visceral sensitivity [47].

In this study, we identified final a total of 26 RCTs and 10
intersection targets that were associated with FD and regulated by
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acupuncture stimulation. The PPI network and topological analysis
were performed to identify the hub targets. Through topological
analysis, TNF, IL-1, and NPY were established as the most important
targets for acupuncture against FD. TNF acts as a proinflammatory
mediator stimulates the recruitment of inflammatory cells to the site
of infection, which induces local inflammation. Anti-TNF therapy [48]
is a new method, which can inhibit cytokines including the production
of TNF and IL-1pB, preventing pro-inflammatory signal transduction,
alleviating inflammation. IL-1 is a pro-inflammatory cytokine and
comprises two distinct proteins, IL-la and IL-1f [49]. IL-1B and
TNF-q, as classical pro-inflammatory factors, play an important role in
mediating the immune response to chronic inflammation of the
gastrointestinal tract [50]. NPY is recognized as an important
gastrointestinal hormones for regulating food intake, gastric acid
secretion, gastrointestinal motility, and exocrine function of the
pancreas [51]. Notably, NPY has anti-anxiety effect [52].

The targets of acupuncture against FD were enriched in BP, CC, and
MF through GO analysis. The result of BP suggested that acupuncture
mainly regulated response to food, the regulation of response to
nutrition level, the regulation of smooth muscle cell proliferation.
Furthermore, it was shown to affect some CC and MF including
neuronal cell body, receptor ligand activity and hormone activity. In
the present study, 58 KEGG pathways including Neuroactive
ligand-receptor interaction, Gastric acid secretion, TNF signaling
pathway were significantly enriched. Receptor genes for Neuroactive
ligand-receptor interaction are GHRL, MLN, NPY, SST, VIP. GHRL,
MLN, SST and VIP are popular brain-gut peptides, which can regulate
gastrointestinal motility and appetite control in FD patients [53]. FD
patients on an empty stomach in the abdominal discomfort or pain,
reduce after eating and acid treatment effective suppression prompt
symptoms associated with gastric acid secretion [54]. KEGG results
suggest that acupuncture may improve clinical acid-related symptoms
by regulating gastric acid secretion. IL-17, one of the cytokines
secreted by Th17 cells induces the production of a vast number of
various inflammatory cytokines such as TNF-a and IL-1f, inducing
inflammation [55].

Conclusions

Based on data mining, our study revealed the main acupoint
prescription was ST36-CV12-PC6-LR3. We systematically elucidated
the mechanisms of acupuncture against FD via
bioinformatics/network pharmacology approach. The hub target
proteins are TNF, IL-1 and NPY. By participating in the regulation of
response to food, hormone activity, cytokine activity and other
responses. Through Neuroactive ligand-receptor interaction, gastric
acid secretion, TNF signaling pathway, inhibiting gastric acid
secretion, reducing inflammation, regulating brain-gut axis,
improving mood, thus playing a therapeutic role.

Limitations

The quality of the original literature included in this study was not
high, which had a certain impact on the data quality of this study. For
accurate analysis, the target of the included literature was intersected
with the FD-related target in the database to ensure the reliability of
the conclusion, to the greatest extent. But there are still many
unknown targets that need further study. This study provides a
theoretical basis for further research on the mechanism of
acupuncture treatment of FD. Despite the encouraging results, more
rigorously designed clinical and basic studies are needed to further
confirm the current findings.
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