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Abstract

Objective: Alzheimer’s disease (AD), the most common form of dementia, poses a significant global public health 
challenge. This study aimed to systematically assess the research landscape of traditional Chinese medicine 
(TCM) in the prevention and treatment of AD using bibliometric methods, with particular emphasis on its distinc-
tive mechanisms and recent progress in clinical translation. Methods: Publications on TCM for AD prevention and 
treatment from 2015 to 2024 were retrieved from the Web of Science Core Collection. Key bibliometric indicators, 
including authorship, keywords, journals, countries, institutions, and references, were extracted and analyzed. 
Results: A total of 705 publications from 35 countries and 835 institutions were included. Among the top 10 con-
tributing countries, 60% were located in Asia, while the rest were from North America, Europe, and Oceania. China 
led the field with 654 publications, accounting for 86.6% of the total output. The Journal of Ethnopharmacology 
emerged as the most influential journal based on citation count (848 citations). Keyword analysis highlighted mo-
lecular docking, neuroinflammation, and oxidative stress as key research hotspots. Conclusion: This bibliometric 
analysis offers valuable insights into global trends and research priorities regarding TCM in AD treatment. The 
findings provide a theoretical basis for promoting the clinical application of TCM and support the advancement of 
integrated efforts across industry, academia, and research sectors. The study also demonstrates enormous poten-
tial for cross-integration with perioperative medicine. Such integration is crucial for enhancing the role of TCM in 
the prevention and management of AD.
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Highlights
● Summarize the latest research advances in Alzheimer’s disease, including its pathogenesis, physiological bio-
   markers, and therapeutic strategies.
● Analyze the publication trends and current landscape of research on traditional Chinese medicine for Alzhei-
   mer’s disease prevention and treatment using both quantitative and qualitative bibliometric methods.
● Summarize the therapeutic effects of traditional Chinese medicine and the discovery of novel treatment targets 
   and pathways.
● Develop novel perioperative neurocognitive disorder therapies from Alzheimer’s TCM research.
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Introduction

Alzheimer’s disease (AD) is a neurodegenera-
tive disorder characterized by insidious onset 
and progressive decline, primarily manifested 
as cognitive impairments in language, mem-
ory, executive function, judgment, and other 
domains [1-3]. According to the World Health 
Organization, an estimated 55 million individ-
uals worldwide were living with AD in 2023. 
With the global population aging, this number 
is projected to reach 139 million by 2050, 
placing a substantial burden on patients, fam-
ilies, and healthcare systems [4]. Although the 
pathogenesis of AD remains unclear, prevail-
ing hypotheses include the amyloid-beta (Aβ) 
cascade and tau protein hyperphosphorylation 
theories [5]. Additional contributing factors 
involve cholinergic neuronal degeneration, neu-
roinflammation caused by aberrant immune 
responses, and oxidative stress [6]. Current 
first-line treatments-such as cholinesterase in-
hibitors (rivastigmine, galantamine, donepezil) 
and N-methyl-D-aspartate receptor antagonists 
(memantine)-primarily act on the neurotrans-
mitter system. While these drugs can tempo-
rarily improve symptoms, they do not prevent 
disease progression. Notably, under the “accel-
erated approval” pathway, the U.S. Food and 
Drug Administration approved two Aβ-targeted 
monoclonal antibodies: aducanumab in 2021 
and lecanemab in 2023. Clinical trial data sug-
gest that these agents can significantly slow 
cognitive decline in patients with early-stage AD 
[7-9]. However, their overall clinical benefit re-
mains limited. In this context, the development 
of novel therapeutic strategies emphasizing 
multi-target and multi-mechanism approaches 
is gaining momentum.

With advances in science and technology and 
the deepening of research, the mechanisms 
underlying the therapeutic effects of TCM have 
been increasingly elucidated, contributing to its 
growing integration into modern healthcare sys-
tems [10-12]. TCM has demonstrated notable 
advantages in holistic regulation, reduced side 
effects, prevention-oriented care, multi-target 
therapeutic effects, chronic disease manage-
ment, and modulation of inflammatory and 
immune responses. Furthermore, its empha-
sis on individualized treatment and systemic 
approaches has shown unique efficacy in 
managing chronic and complex diseases [13-
16]. In recent years, an increasing number of 
researchers have investigated the application 
of TCM in the treatment of AD, resulting in sig-
nificant progress and promising breakthroughs.

Bibliometrics is a research methodology that 

combines quantitative and qualitative analyses 
to evaluate the academic output and develop-
mental status of specific research fields. By 
analyzing publication data, it provides detailed 
insights across multiple dimensions-such as 
authors, keywords, journals, countries, insti-
tutions, and references-thereby revealing re-
search patterns, hotspots, and emerging trends 
within a discipline [17, 18]. Commonly used 
bibliometric tools include CiteSpace, VOSview-
er, the “bibliometrix” package in R, and HistCite 
[19]. These tools facilitate the visualization of 
analytical results, allowing researchers to gain 
an intuitive understanding of the structure, 
evolution, and dynamics of a given research 
domain. In recent years, bibliometric studies 
related to AD have proliferated, addressing 
topics such as the comorbidity between AD 
and depression, as well as the application of 
biomarkers [20-24]. However, to date, no biblio-
metric analysis has specifically focused on the 
role of TCM in the prevention and treatment of 
AD. To fill this gap, the present study conducts 
a comprehensive bibliometric analysis of publi-
cations on TCM for AD from 2015 to 2024. The 
study aims to identify key contributors, map the 
current research landscape, and explore future 
trends and developmental prospects in this 
field.

Methods

Search strategy

The Web of Science Core Collection (https://
www.webofscience.com/wos/woscc/ba-
sic-search) was selected as the data source for 
this study due to its comprehensive coverage 
of peer-reviewed journals. Search terms were 
determined based on the Medical Subject 
Headings database and included: “Chinese 
medicine”,“Chinese herbal medicine”, “Chi-
nese medicine prescription”, “Chinese patent 
medicine”, “Alzheimer’s disease” and “senile 
dementia”. The following search strategy 
was applied: (((TS=(“Chinese medicine”) OR 
TS=(“Chinese herbal medicine”)) OR TS=(“Chi-
nese medicine prescription”) OR TS=(“Chinese 
patent medicine”))) AND ((TS=(“Alzheimer’s dis-
ease”) OR TS=(“senile dementia”))). The search 
was conducted within the titles, abstracts, and 
keywords of eligible articles. Given the study’s 
focus on the pharmacological effects of tra-
ditional Chinese mdicine—specifically herbal 
prescriptions, medicinal plants, and their active 
compounds—acupuncture-related terms were 
excluded from the search strategy. Only original 
research articles published in English between 
January 2015 and December 2024 were in-
cluded. Non-English publications, conference 
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abstracts, book chapters, and retracted papers 
were excluded from the analysis. The detailed 
screening process is illustrated in Figure 1.

Data Analysis

A range of specialized tools was employed 
for bibliometric analysis and data processing. 
VOSviewer (version 1.6.18), a widely used and 
efficient bibliometric analysis software, was 
utilized to extract key information from a large 
volume of publications. It is commonly applied 
to construct collaboration networks, co-cita-
tion networks, and keyword co-occurrence 
networks. In this study, VOSviewer was used to 
analyze countries and institutions, journals and 
co-cited journals, authors and co-cited authors, 
as well as keyword co-occurrence patterns. In 
the visual maps generated by VOSviewer, each 
node represents an item (e.g., country, institu-
tion, author, journal, or keyword), with node size 
corresponding to its frequency of occurrence. 
Links between nodes indicate associations 

such as collaboration or co-cita-
tion. The thickness of the lines 
reflects the strength of these re-
lationships, and different colors 
distinguish between clusters or 
thematic groups [25].

CiteSpace (version 6.1.R1), de-
veloped by Professor Chaomei 
Chen, was employed primarily for 
citation burst analysis to identify 
influential references within the 
dataset [26].

Additionally, the R package “bib-
liometrix” (version 3.2.1; website: 
https://www.bibliometrix.org/) 
was used for thematic evolution 
analysis and to map global re-
search distributions. Microsoft 
Excel 2019 was applied for quan-
titative analysis to ensure the ac-
curacy and completeness of the 
dataset [27].

Results

Quantitative analysis of publica-
tions

A total of 705 studies related to 
the prevention and treatment 
of AD using TCM were identified 
over the past decade. Based on 
annual publication volume, the 
time frame was divided into two 
phases: Phase I (January 2015 to 

December 2019) and Phase II (January 2020 
to December 2024). As illustrated in Figure 2, 
during Phase I, the average annual number of 
publications was approximately 45.2, with a 
relatively slow growth rate, indicating the ear-
ly developmental stage of this research field. 
Notably, the year 2019 to 2020 marked the 
most significant annual increase in publication 
volume, rising from 59 to 99 articles—a year-
on-year growth rate of 168%. In Phase II, the 
average annual publication output increased 
to 94.6, which is 2.1 times higher than that of 
Phase I. This trend reflects the growing aca-
demic attention and rapid advancement of re-
search on TCM in the context of AD prevention 
and treatment.

Country and institutional analysis

A total of 705 publications were retrieved, 
originating from 35 countries and 835 institu-
tions. The top ten contributing countries were 
predominantly located in Asia (n=6) (Table 1), 

Figure 1. Flowchart of publication screening.

Figure 2. Annual publication output.
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with the remainder distributed across North 
America, Europe, and Oceania. Among them, 
China accounted for the overwhelming majority 
of publications (n=654, 86.6%), far exceeding 
all other countries. Based on the inclusion 
criterion of at least one publication, all 35 
countries were included in a visualization map, 
and a country-level collaboration network was 
constructed according to publication volume 
and inter-country relationships (Figure 3). The 
results demonstrate that China maintains ex-
tensive collaborative ties, particularly with the 
United States, and also shows varying degrees 
of interaction with Australia, the United King-
dom, India, and Japan.

Among the contributing institutions, 225 had 

published at least two articles, the vast major-
ity of which were located in China. The leading 
institutions by publication volume were: Beijing 
University of Chinese Medicine (n=44, 2.5%), 
China Academy of Chinese Medical Sciences 
(n=33, 1.9%), Guangzhou University of Chinese 
Medicine (n=32, 1.8%), Chinese Academy of 
Sciences (n=31, 1.8%), and Shenyang Pharma-
ceutical University (n=24, 1.4%). Institutions 
with at least eight publications (n=42) were 
selected for visualization and institutional col-
laboration network mapping (Figure 4). 

The Peking University Health Science Center 
demonstrated strong collaborative relationships 
with the Guangzhou University of Chinese Med-
icine, the Chinese Academy of Sciences, and 

Table 1. Top 10 countries and institutions

Rank Country Counts Institution Counts

1 China (Asia) 628 
(83.2%) Beijing University of Chinese Medicine (China) 44 (17.5%)

2 UAS (North Ameri-
ca) 29 (3.8%) China Academy of Chinese Medical Sciences (China) 33 (13.1%)

3 Taiwan (Asia) 26 (3.4%) Guangzhou University of Chinese Medicine (China) 32 (12.7%)

4 Japan (Asia) 18 (2.4%) Chinese Academy of Sciences (China) 31 (12.3%)

5 South Korea (Asia) 18 (2.4%) Shenyang Pharmaceutical University (China) 24 (9.5%)

6 Australia (Oceania) 10 (1.3%) Heilongjiang University of Chinese Medicine (China) 19 (7.5%)

7 India (Asia) 9 (1.2%) Nanjing University of Chinese Medicine (China) 18 (7.1%)

8 England (Europe) 8 (1.1%) Chengdu University of Traditional Chinese Medicine (China) 17 (6.7%)

9 Pakistan (Asia) 5 (0.7%) University of Jinan (China) 17 (6.7%)

10 Germany (Europe) 4 (0.5%) Tianjin University of Traditional Chinese Medicine (China) 17 (6.7%)

Figure 3. Country and Institutional Analysis. (A) Country Distribution; (B) Contry collaboration network.
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the China Academy of Chinese Medical Scienc-
es. Notably, Heilongjiang University of Chinese 
Medicine, despit e its relatively high publication 
count, exhibited limited collaborative engage-
ment with other institutions.

Journals and co-cited journals

Research on the prevention and treatment of 
AD using TCM has been published across 235 

Figure 4. Institutional collaboration network.

Table 2. Top 15 journals and co-cited journals

Rank Journal Count IF Q Co-cited Journal Co-citation IF Q

1 Journal of Ethnopharmacology 67 (9.5%) 4.8 Q1 Journal of Ethnopharma-
cology 848 4.8 Q1

2 Frontiers in Pharmacology 52 (7.4%) 4.4 Q1 Journal of Alzheimer’s
Disease 657 3.4 Q2

3 Evidence-based Complemen-
tary and Alternative Medicine 32 (4.5%) 2.7 Q3 PLOS ONE 484 2.9 Q1

4 Phytomedicine 18 (2.6%) 6.7 Q1 Nucleic Acids Research 428 16.6 Q1

5 Biomedicine & Pharmacother-
apy 14 (2.0%) 6.9 Q1

Evidence-Based Comple-
mentary And Alternative 
Medicine

410 2.7 Q3

6 Chinese Journal of integrative 
medicine 14 (2.0%) 2.2 Q2 Alzheimer’s dement 409 13 Q1

7 Frontiers in aging neurosci-
ence 14 (2.0%) 4.1 Q2 Frontiers In Pharmacology 406 4.4 Q1

8 Molecules 13 (1.8%) 4.2 Q2 International Journal of
Molecular Sciences 406 4.9 Q1

9 American journal of chinese 
medicine 11 (1.6%) 4.8 Q1 Journal of Neuroscience 399 4.4 Q1

10 International journal of molec-
ular sciences 10 (1.4%) 4.9 Q1 Scientific Reports 365 3.8 Q1

11 Journal of alzheimers disease 10 (1.4%) 3.4 Q2 Molecules 349 4.2 Q2

12 Neural regeneration research 10 (1.4%) 5.9 Q1

Proceedings of The Nation-
al Academy of Sciences 
of The United States of 
America

341 9.4 Q1

13 Food & Function 9 (1.3%) 5.1 Q1 Nature 334 50.5 Q1

14 Bmc complementary medicine 
and therapies 8 (1.1%) 3.3 Q1 Journal of Biological Chem-

istry 333 4.2 Q2

15 Current alzheimer research 8 (1.1%) 1.8 Q4 Neurobiology of Aging 320 3.7 Q2

Note: Q, quartile; IF, impact factor.
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academic journals. The Journal of Ethnophar-
macology ranked first with 67 publications 
(9.5%), followed by Frontiers in Pharmacology 
(n=52, 7.4%), Evidence-Based Complementary 
and Alternative Medicine (n=32, 4.5%), and 
Phytomedicine (n=18, 2.6%). Among the top 15 
journals, Biomedicine & Pharmacotherapy had 
the highest impact factor (IF=6.9), followed by 
Phytomedicine (IF=6.7) and Neural Regenera-
tion Research (IF=5.9).

A total of 33 journals with at least five publi-
cations were selected to construct a journal 
citation network. As shown in Figure 5A, the 
Journal of Ethnopharmacology exhibited strong 
citation linkages with Phytomedicine, Frontiers 
in Pharmacology, and Evidence-Based Comple-
mentary and Alternative Medicine.

As presented in Table 2, three of the top 15 
co-cited journals were cited more than 450 
times. The most frequently co-cited journal was 
the Journal of Ethnopharmacology (co-citations 
=848), followed by the Journal of Alzheimer’s 
Disease (n=657), PLOS ONE (n=484), and Nu-
cleic Acids Research (n=428). The highest im-
pact factor among these journals was observed 
for Nature (IF=50.5), followed by Nucleic Acids 
Research (IF=16.6). Journals with at least 150 
co-citations were included to construct the 
co-citation network. As shown in Figure 5B, the 
Journal of Ethnopharmacology demonstrated 
strong co-citation relationships with the Journal 
of Alzheimer’s Disease, PLOS ONE, and Nucleic 

Acids Research. The co-citation pattern be-
tween the Journal of Ethnopharmacology and 
the Journal of Alzheimer’s Disease suggests 
that research in traditional medicine is increas-
ingly intersecting with mainstream AD research, 
reflecting a growing methodological integration. 
The broad scope of PLOS ONE highlights the 
multidisciplinary nature of ethnopharmacolog-
ical studies, while the connection with Nucleic 
Acids Research indicates a shift toward mo-
lecular-level investigations. Collectively, these 
findings underscore the progressive integration 
of ethnopharmacology into the forefront of 
modern biomedical science.

Authors and co-cited authors

A total of 4,371 authors has contributed to 
research on the prevention and treatment of 
Alzheimer’s disease using TCM. Among the top 
10 most prolific authors, each has published at 
least seven articles, with the top two publishing 
ten or more. An author collaboration network 
was constructed based on individuals with at 
least four publications (Figure 6A). Notably, 
Fang JS, Li H, Liu ZQ, Wang Q, and Shi J have 
published a substantial number of studies and 
maintain close collaborative relationships.

Among the 20,161 co-cited authors, four have 
been cited more than 60 times (Table 3). The 
most frequently co-cited author is Selkoe DJ 
(n=79), followed by Ru JL (n=65), Scheltens 
P (n=64), and Wang Y (n=60). Authors with 

Figure 5. Journals and Co-Cited Journals. (A) Journal analytics visualization; (B) Co-cited journal analytics visual-
ization.
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at least 30 co-citations were included in the 
construction of the co-citation network (Figure 
6B). As illustrated in Figure 7, there is active 
intellectual association among various co-cited 
authors, such as Selkoe DJ and Zhang Y, as 
well as Ru JL and Damian S.

Co-cited references

From January 2015 to December 2025, a total 
of 28,679 co-cited references were identified 
in research on the prevention and treatment of 
Alzheimer’s disease using TCM. Among the top 
10 co-cited references (Table 4), each has been 
cited at least 25 times, with one reference cit-
ed more than 60 times (n=65). References with 
a minimum of 17 co-citations were selected to 
construct the co-citation network (Figure 7). As 
shown in Figure 7, “Ru JL, 2014, J Cheminfor-

matics, v6” exhibits strong co-citation relation-
ships with “Shannon P, 2003, Genome Res, 
v13, p2498” and “Li S, 2013, Chin J Nat Med, 
v11, p110” among others.

Several factors may explain the extensive cita-
tion of the article titled Clinical applications of 
the indirect immunofluorescence assay for de-
tection of anticell membrane-associated DNA 
antibodies in juvenile systemic lupus erythema-
tosus (Ru JL, 2014, J Cheminformatics, v6). 

First, the Raji and HL60 cell lines compared in 
the study were later adopted in AD research 
to simulate neuroinflammatory environments. 
Second, the indirect immunofluorescence 
assay developed using Raji cells—owing to its 
high sensitivity and stability—may have been 
adapted by AD researchers for the detection of 

Figure 6. Authors and Co-Cited Authors. (A) Visualization of authors; (B) Visualization of co-cited authors.

Table 3. Top 10 authors and co-cited authors

Rank Authors Count Co-Cited Authors Citations

1 Wang Q 16 Selkoe DJ 79
2 Wang P 11 Ru JL 65
3 Bi KS 10 Scheltens P 64
4 Liu ZQ 10 Wang Y 60
5 Liu S 9 Li S 57
6 Song FR 9 Heneka MT 56
7 Fang JS 8 Liu Y 55
8 Li H 8 Zhang L 55
9 Li M 8 Wang J 53

10 Cheng XR 7 Zhang Y 53
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central nervous system-specific autoantibodies. 
Lastly, the impaired clearance mechanism of 
cell membrane-associated DNA described in 
the study, particularly the dysfunction of the 30 
kDa membrane receptor, may provide a con-
ceptual reference for analogous autoimmune 
phenomena in observed AD, such as impaired 
β-amyloid protein clearance.

References with citation bursts

References with citation bursts are those that 
have been frequently within a specific time-
frame, indicating emerging or transient scholar-
ly interest. In this study, ten references demon-
strated strong citation bursts, as identified 
using CiteSpace software (Figure 8). In the visu-
alization, red bars represent periods of high ci-

Figure 7. Visualization of co-cited references.

Table 4. Top 10 co-cited references

Rank Co-cited reference Citations

1 Ru JL, 2014, J Cheminformatics, v6 (28) 65

2 Scheltens P, 2021, Lancet, v397, p1577 39

3 Lane CA, 2018, Eur J Neurol, v25, p59 37

4 Shannon P, 2003, Genome Res, v13, p2498 37

5 Vorhees CV, 2006, Nat Protoc, v1, p848 37

6 Morris R, 1984, J Neurosci Meth, v11, p47 31

7 Hardy J, 2002, Science, v297, p353 30

8 Heneka MT, 2015, Lancet Neurol, v14, p388 29

9 Pei H, 2020, Am J Chinese Med, v48, p487 25
10 Scheltens P, 2016, Lancet, v388, p505 25

Figure 8. Top 10 references with strong citation bursts.
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tation burst intensity. The earliest citation burst 
occurred in 2017, and the most recent in 2024. 
The reference with the strongest citation burst 
(strength=5.83) is The amyloid hypothesis of 
Alzheimer’s disease at 25 years” by Selkoe et 
al., with a burst period from 2019 to 2020. The 
second strongest burst (strength= 5.56) is as-
sociated with “Alzheimer’s disease”, published 
in The Lancet by Philip S et al., spanning the 
period from 2017 to 2020. Overall, the burst 

strength of these ten references ranged from 
3.73 to 5.83, with durations varying between 2 
and 4 years. Table 5 provides a summary of the 
key research content of these references, listed 
in the same order as shown in Figure 8 [28-37].

Hotspots and frontiers

Keyword co-occurrence analysis enables the 
rapid identification of research hotspots within 

Table 5. Main research content of the top 10 references with strong citation bursts

Rank Strength Main research content

1 5.56 Overview of major developments in Alzheimer’s disease research [28].

2 4.67 Characterization of the neuroinflammatory landscape in Alzheimer’s disease [29].

3 3.95
Use of the TCMSP database to construct drug-target and drug-disease networks, facilitating the 
development of novel herb-based therapeutics [30]. 

4 3.81 Exploration of various pathophysiological mechanisms underlying Alzheimer’s disease [31]. 

5 3.73 Assessment of the public health impact of Alzheimer’s disease [32]. 

6 5.83
Summary of three decades of key findings supporting the amyloid hypothesis, along with discus-
sion of alternative perspectives and challenges [33]. 

7 3.87
Evaluation of the efficacy and safety of Chinese herbal medicine for Alzheimer’s disease, with 
exploration of its role in promoting neurogenesis [34]. 

8 4.7
Investigation into the potential of traditional Chinese medicine in treating Alzheimer’s disease 
through network pharmacology approaches [35]. 

9 4.43 Review of recent advances in Alzheimer’s disease research [36]. 

10 4.14
Demonstration of the effectiveness of traditional Chinese herbs in improving cognitive dysfunc-
tion [37]. 

Note: TCMSP, Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform.

Figure 9. Hotspots and Frontiers. (A) Visualization of keyword cluster analysis; (B) Trend topic analysis.
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a specific field. Table 6 presents the top 20 
high-frequency keywords in studies on the pre-
vention and treatment of AD using TCM. Among 
these, “Alzheimer’s disease”, “traditional Chi-
nese medicine” and “network pharmacology” 
appear more than 60 times, highlighting the 
primary research directions in this area. Key-
words with at least 10 occurrences were select-
ed for cluster analysis using VOSviewer (Figure 
9A). In the visualization, thicker lines indicate 
stronger connections between keywords.

As shown in Figure 9A, four major clusters were 
identified. The blue cluster includes keywords 
such as “Alzheimer’s disease”, “traditional 
Chinese medicine”, “dementia”, “synaptic plas-
ticity” and “amyloid-beta”. The red cluster fea-
tures keywords such as “neuroinflammation”, 
“oxidative stress”, “apoptosis”, “metabolomics” 
and “acetylcholinesterase”. The purple cluster 
includes “network pharmacology” and “molec-
ular docking”. The green cluster contains terms 
such as “Chinese medicine”, “cognitive impair-
ment”, “amyotrophic lateral sclerosis” and “tau 
protein.”

Trend topic analysis (Figure 9B) indicates that 
from 2015 to 2020, research primarily focused 
on neurocognitive aspects, with keywords such 
as “neuroregeneration”, “learning and memo-
ry”, “neuroprotection”, “amyloid-beta”, “nucle-
ar factor kappa B”, “Morris water maze” and 
“microglia.” After 2020, scholars increasingly 
explored TCM-based interventions for AD using 
techniques such as network pharmacology and 
molecular docking. Representative keywords 
during this period include “traditional Chinese 
medicine”, “Alzheimer’s disease”, “molecular 
docking”, “neuroinflammation”, “oxidative 
stress”, “neurodegenerative diseases”, “gut mi-
crobiota” and “network pharmacology.”

Recent advancements in systems biology and 
computational tools have facilitated the emer-
gence of innovative approaches—such as net-

work pharmacology and molecular docking—
for deciphering the multi-target mechanisms 
of TCM against AD. Moving beyond the sin-
gle-target paradigm, these strategies construct 
comprehensive “component-target-pathway” 
networks that systematically elucidate the 
synergistic effects of TCM compounds [38,39].
This integrated research framework—combining 
bioinformatics, computational chemistry, and 
experimental validation—has not only revealed 
the molecular mechanisms underlying classical 
TCM formulations (e.g., Huanglian Jiedu Decoc-
tion and Danggui Shaoyao San) in modulating 
neuroinflammation, oxidative stress, and synap-
tic plasticity, but has also provided a theoretical 
foundation and direction for the development of 
novel TCM-based anti-AD drugs. Furthermore, 
the frequent appearance of neuroinflammation 
and oxidative stress as keywords suggests that 
these remain central research hotspots in the 
treatment of AD.

Discussion

Between 2015 and 2019, research on the 
prevention and treatment of AD using TCM 
remained in the exploratory stage, with an 
average annual publication output of 45.2 ar-
ticles. However, from 2020 to 2024, the field 
witnessed a substantial surge in activity, with 
the average annual number of publications ris-
ing to 94.6-representing an impressive 109% 
increase. This rapid growth indicates that TCM-
based AD research has entered a phase of ac-
celerated development and is gradually becom-
ing a focus of international scientific attention. 
The significant expansion of this research area 
has been closely aligned with China’s strategic 
initiatives for TCM development. In particular, 
the 14th Five-Year Plan for the Development 
of Traditional Chinese Medicine, issued by the 
General Office of the State Council in 2022, 
explicitly called for a substantial enhancement 
of TCM healthcare service capacity and the es-
tablishment of a high-quality development pol-

Table 6. Top 20 keywords

Rank Keyword Count Rank Keyword Count
1 Alzheimer’s disease 361 11 Dementia 17
2 Traditional Chinese medicine 78 12 Tau 17
3 Network pharmacology 68 13 Inflammation 16
4 Oxidative stress 39 14 Amyloid-beta 15
5 Neuroinflammation 38 15 Autophagy 15
6 Molecular docking 32 16 Beta-amyloid 15
7 Apoptosis 27 17 Alzheimer disease 14
8 Chinese medicine 23 18 Metabolomics 14
9 Neuroprotection 23 19 Senile disease 13

10 Cognitive impairment 18 20 Acetylcholinesterase 12
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icy framework by 2025. Driven by strong policy 
support, the unique advantages of TCM in the 
prevention and treatment of AD have been fully 
harnessed, resulting in notable advancements 
in both research scale and quality.

These advancements have laid a solid foun-
dation for the innovative development of TCM 
in the field of neurodegenerative diseases. 
Currently, TCM-based research on AD is rapidly 
transitioning from basic investigation to clinical 
translation, highlighting its promising prospects 
for future development.

The systematic advancement of modernization 
strategies for TCM has played a pivotal role in 
shaping an international framework for scien-
tific cooperation. In building a high-level TCM 
system for the preservation and innovation of 
TCM, China has implemented a series of com-
prehensive measures. Notably, a specialized 
national program for the inheritance of ancient 
TCM literature has been carried out, resulting 
in the development of a traditional knowledge 
database encompassing 32,000 volumes of 
classical texts. In addition, the strategic estab-
lishment of 30 national TCM inheritance and 
innovation centers, along with 15 interdisciplin-
ary national key laboratories, has contributed 
to the construction of a complete research and 
innovation chain.

Notably, this systematic infrastructure devel-
opment has laid a strong foundation for in-
ternational collaboration. Statistical evidence 
indicates that the majority of co-authored 
publications in TCM-based neurodegenerative 
disease research are jointly produced by institu-
tions in China and the United States. Moreover, 
collaborative publications involving Australia, 
the United Kingdom, India, and Japan have 
shown a steady upward trend.

In terms of institutional cooperation networks, 
a stable collaborative cluster-resembling an 
academic community-has emerged, centered 
around Beijing University of Chinese Medicine 
and the China Academy of Chinese Medical 
Sciences, with more than 40% of their publi-
cations involving international collaboration. 
However, comparative analysis reveals that 
although Heilongjiang University of Chinese 
Medicine ranks among the top institutions with 
an annual output of 27 publications, its interna-
tional collaboration rate remains at only 12%. 
This “high-output-low-collaboration” model may 
hinder the sustained improvement of research 
quality.
This phenomenon underscores the need to 
establish more open and inclusive academic 

cooperation mechanisms to promote positive 
interactions between cultural dissemination 
and technological innovation. Such efforts 
are essential for advancing the strategic ob-
jective outlined in the 14th Five-Year Plan for 
the Development of Traditional Chinese Medi-
cine-namely, to significantly enhance the inter-
national influence of TCM.

With regard to research on TCM for AD, the 
Journal of Ethnopharmacology [IF=4.8, quartile 
(Q) 1] has published the highest number of
articles, indicating its prominence as a leading
journal in this research domain. Among the
publishing journals, Biomedicine & Pharmaco-
therapy (IF=6.9, Q1) holds the highest impact
factor, followed by Phytomedicine (IF =6.7, Q1).
In terms of co-cited journals, the majority are
high-impact Q1 journals, reflecting the aca-
demic influence and credibility of the research
in this field. An analysis of current clinical
research on TCM for the prevention and treat-
ment of AD reveals a clear imbalance between
basic and clinical studies. While significant
advancements have been achieved in basic
research-with 83.2% of publications focused
on mechanistic exploration-clinical translation
remains relatively limited.

At present, clinical studies account for fewer 
than 5% of total publications, and rigorously 
designed trials are even scarcer.  According to 
data from the Chinese Clinical Trial Registry, 
several representative clinical trials investigat-
ing TCM interventions for AD have been regis-
tered. These include: (1) A study of Polygonum 
cuspidatum Yizhi Granules for mild cognitive 
impairment due to AD (ChiCTR2400081422); 
(2) A randomized, double-blind, placebo-con-
trolled trial of Zhinao Capsule for mild-to-mod-
erate AD (ChiCTR2200066501); (3) A clinical
observation of Nourishing Blood Oral Liquid on
cognitive function in AD patients with Qi-blood
deficiency type (ChiCTR2400087425) (https://
www.chictr.org.cn/question.html). Notably, the
Polygonum cuspidatum Yizhi Granules study
represents an innovative integration of mod-
ern neuroscience theories and technologies
with TCM therapeutic principles. By employing
high-quality randomized controlled trial meth-
odology, this study systematically evaluates the
efficacy of the intervention for mild cognitive
impairment due to AD, potentially offering novel
therapeutic strategies. It exemplifies the mod-
ernization of TCM research for mild cognitive
impairment due to AD, wherein the combined
advantages of integrative medicine are being
harnessed to establish a clinical diagnosis and
treatment framework with distinct Chinese
characteristics. Such efforts are expected to
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yield more effective and internationally recog-
nized treatment protocols.

From the perspective of authorship, Fang JS, Bi 
KS, Song FR, and Li H contributed a substantial 
number of publications, with an average of 9.75 
articles per author. Further analysis and dis-
cussion were conducted based on the works of 
these most prolific scholars.

Fang et al. have employed systems pharmacol-
ogy and network pharmacology approaches to 
investigate the mechanisms of action of various 
TCM formulations and their active components 
in the treatment of AD [40, 41]. In 2021, they 
screened cytochrome P450 3A4 inhibitors from 
the Bushen Yizhi Formula to enhance the bio-
availability of osthole [42]. In the same year, 
they explored the ability of medicarpin to allevi-
ate scopolamine-induced memory impairment 
using systems pharmacology methods [43]. 
Subsequently, by integrating proteomics and 
metabolomics, they elucidated the molecular 
mechanisms underlying the effects of Danggui 
Shaoyao San in amyloid precursor protein/
presenilin-1 mice, and identified TCM-derived 
active compounds that target endoplasmic re-
ticulum stress through network analysis [44]. 
In 2023, they conducted a comprehensive 
systems pharmacological evaluation using 
multi-network models and preliminarily identi-
fied the effective material basis and potential 
molecular mechanisms of kidney-tonifying 
TCMs for the prevention and treatment of AD 
via endophenotype network analysis [45]. Ad-
ditionally, Fang et al. assessed the predictive 
capacity of the Target Knowledge Graph knowl-
edge graph to identify potential protein targets 
for AD and to uncover diseases potentially as-
sociated with the metallodeubiquitinase COP9 
signalosome subunit 5, validating the predic-
tions through literature-based evidence [46]. 
Although these research findings have not yet 
to been translated into clinical applications, the 
exploratory nature of this body of work is highly 
representative. The research trajectory from 
2017 to 2023 reflects the evolving landscape 
of TCM-based research—progressing from com-
pound identification and mechanistic elucida-
tion to the investigation of systemic regulatory 
mechanisms.

In terms of co-cited authors, Dennis JS (citation 
count=79) is the most frequently cited, fol-
lowed by Ru JL (citation count=65) and Schel-
tens P (citation count=64). In 2016, Dennis JS 
reviewed the amyloid hypothesis, emphasizing 
the central role of Aβ in the early pathogenesis 
of AD and identifying abnormal Aβ accumula-
tion as a key hallmark of the disease [33]. An 

earlier study elucidated the tripeptide cleavage 
mechanism of γ-secretase in Aβ production, 
thereby explaining Aβ formation at the molec-
ular level and offering a theoretical foundation 
for the development of γ-secretase-targeted 
therapies [47]. Subsequent research demon-
strated that large soluble Aβ oligomers possess 
lower neuroactivity, whereas smaller oligomers 
exhibit higher neurotoxicity, indicating that both 
the morphology and size of Aβ oligomers signifi-
cantly influence their toxic potential. This find-
ing provided a novel perspective on the patho-
logical mechanisms of Aβ [48]. In 2019, clinical 
trial outcomes of aducanumab—a monoclonal 
antibody targeting Aβ-were reported, underscor-
ing the need to refine AD treatment strategies 
and integrate anti-amyloid therapies with other 
modalities [49]. Collectively, these studies ad-
vanced the understanding of Aβ’s role in AD 
and laid a solid scientific foundation for future 
diagnostic and therapeutic strategies. The am-
yloid cascade hypothesis was systematically 
re-evaluated, with emphasis on abnormal Aβ 
deposition as an early pathological indicator 
of AD. Aβ oligomers were proposed as the pri-
mary neurotoxic species, providing a rationale 
for Aβ-targeted drug development. Clinically, 
Aβ-positron emission tomography imaging and 
cerebrospinal fluid Aβ42 detection have been 
established as early diagnostic criteria for AD, 
thereby facilitating the development of anti-Aβ 
monoclonal antibodies such as aducanumab 
and lecanemab.

Co-cited references refer to publications that 
are simultaneously cited by multiple indepen-
dent articles and are therefore considered to 
represent the theoretical or knowledge foun-
dation of a particular research field. Below is a 
brief summary of the five most frequently co-cit-
ed references.

Ru et al. introduced the Traditional Chinese 
Medicine Systems Pharmacology Database and 
Analysis Platform, which encompasses all herb-
al medicines listed in the Chinese Pharmaco-
poeia and nearly 30,000 extracted compounds 
[30]. The platform provides 12 key absorption, 
distribution, metabolism, and excretion-related 
properties for drug screening and evaluation, 
along with information on drug targets and as-
sociated diseases for each active compound. 
In addition, it can automatically construct 
compound-target and target-disease networks, 
enabling users to visualize and analyze the 
mechanisms of drug action. Overall, the plat-
form is designed to promote the development 
of herbal medicine and facilitate the integration 
of modern and traditional medicine to advance 
drug discovery and development.
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Scheltens et al. summarized major advances 
in the field of AD over the past five years, cov-
ering clinical signs and symptoms, incidence 
and mortality rates, causative and risk genes, 
pathophysiological features, and biomarkers 
[29]. In 2017, Lane et al. reviewed the clinical 
manifestations of AD and current treatment 
strategies, providing an overview of the pre-
vailing understanding of AD epidemiology, 
genetics, pathology, and pathogenesis [50]. 
Their work highlighted the extended preclinical 
phase of AD and its implications for novel ther-
apeutic strategies aimed at shifting the focus 
from treatment to prevention. Shannon et al. 
explored molecular, clinical, and neuropatho-
logical networks related to viral activity, aligning 
with the hypothesis that viral processes may 
underlie general characteristics of AD [51]. 
By constructing multi-scale virome networks 
associated with late-onset AD and integrating 
genomic, transcriptomic, proteomic, and his-
topathological data from four brain regions of 
postmortem human tissues, they identified 
regulatory relationships between viral abun-
dance and amyloid precursor protein metabolic 
regulators. Collectively, these three publica-
tions provided systematic reviews of research 
progress in AD. However, due to their relatively 
early publication dates, the current study does 
not include in-depth interpretation or critical 
analysis of their findings.

Vorhees et al. systematically introduced the 
Morris Water Maze, a widely used spatial learn-
ing test for rodents [52]. In this paradigm, ani-
mals use distal environmental cues to navigate 
from various starting points within an open 
swimming arena to locate a submerged escape 
platform. Key experimental metrics such as 
escape latency and platform crossing frequen-
cy are employed to assess spatial cognitive 
function. Recognized as a “behavioral corner-
stone” in AD research, Morris Water Maze has 
yielded robust phenotypic data for elucidating 
pathological mechanisms and facilitating 
drug screening. Moreover, through continuous 
technological innovations, the test has driven 
paradigm shifts in AD research-advancing from 
phenomenological observation to mechanistic 
exploration, and from single-target interven-
tions to systemic therapeutic strategies. This 
methodological approach is considered to hold 
significant promise for broader applications in 
the study of neurological disorders.

In addition to references with citation bursts, 
keyword analysis serves as an effective tool for 
identifying the distribution and evolution of re-
search hotspots related to the prevention and 

treatment of AD using TCM. Beyond general 
terms such as “Alzheimer’s disease”, “tradi-
tional Chinese medicine” and “Chinese herbs”.
Table 6 highlights several frequently occurring 
keywords, including “network pharmacolo-
gy”,“oxidative stress”, “neuroinflammation”, 
“molecular docking” and “apoptosis”. Based on 
keyword clustering and trending topic analysis 
(Figure 9), the current research on TCM-based 
prevention and treatment of AD is primarily 
concentrated in the following thematic aspects.

Firstly, the potential etiology and pathophysio-
logical characteristics of AD have been a ma-
jor focus. The etiology of AD is multifactorial, 
involving genetic, environmental, metabolic, 
and immune components. Based on the cited 
literature, research has primarily concentrated 
on key pathogenic mechanisms such as Aβ 
deposition, abnormal phosphorylation of tau 
protein, neuroinflammation, oxidative stress, 
and synaptic dysfunction. These pathologi-
cal processes result in substantial neuronal 
loss in the hippocampus and cerebral cortex, 
ultimately leading to brain atrophy and pro-
gressive cognitive decline, which may advance 
to severe dementia. Secondly, the docking of 
target molecules and the discovery of novel 
pathways are central themes [53, 54]. Network 
pharmacology elucidates the multi-target mech-
anisms of therapeutic agents by constructing 
drug-target-disease interaction networks, while 
molecular docking simulates the binding pat-
terns between drug molecules and target pro-
teins to predict their interactions and affinities. 
Together, these approaches offer substantial 
advantages in drug discovery, mechanistic re-
search, and the advancement of personalized 
medicine.

Strengths and limitations

This study presents several notable strengths. 
First, it is the first to conduct a systematic bib-
liometric analysis of research on AD involving 
TCM, offering scholars comprehensive guid-
ance for identifying and focusing on relevant 
literature. Second, three bibliometric tools were 
employed concurrently—two of which, VOSview-
er and CiteSpace, are widely recognized and 
commonly used in bibliometric research—
enhancing the objectivity and reliability of the 
data analysis process. Third, compared to tra-
ditional narrative reviews, the bibliometric ap-
proach provides deeper insights into research 
hotspots and emerging frontiers.

Nonetheless, several limitations should be 
acknowledged. First, the data were exclusively 
retrieved from the Web of Science Core Collec-
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tion, while other databases were not included, 
which may have led to the omission of relevant 
studies. Second, only English-language publi-
cations were considered, potentially resulting 
in the underrepresentation of non-English liter-
ature. Finally, publications from the year 2025 
were not included in the current analysis.

Conclusions

TCM holds substantial research value and 
promising application prospects in the preven-
tion and treatment of AD. The rapid growth in 
publication volume reflects increasing global in-
terest in the therapeutic potential of TCM, with 
China playing a leading role. However, greater 
international collaboration and communication 
among countries and institutions are still need-
ed.

On one hand, investigations into the pathogen-
esis and contributing factors of AD offer critical 
insights for early diagnosis and intervention, 
while also providing a theoretical foundation 
for the development of novel drugs and thera-
peutic strategies. On the other hand, compared 
to conventional chemical drugs, TCM demon-
strates significant advantages, including holis-
tic regulation, multi-target efficacy, and anti-in-
flammatory immune modulation. Furthermore, 
TCM emphasizes personalized treatment and a 
holistic perspective, showcasing unique effec-
tiveness in managing AD.

It is important to highlight that, beyond basic 
research, future efforts should focus on the 
clinical translation of research findings, partic-
ularly regarding the application of TCM in the 
prevention and treatment of AD.

Author contributions: The manuscript was 
drafted by Xie Xinyi and Zhang Qin. Xie Xinyi and 
Zhang Qin contributed equally to this work and 
are considered co-first authors. The data were 
analyzed and the figures were prepared by Qian 
Haiyi, Xia Dan, Zhang Yan, and He Yicheng. 
The manuscript was reviewed and revised by 
Zhang Cuifeng and Xu Qixiang. The final man-
uscript was read and approved by all authors. 
All authors have contributed to the article and 
approved the submitted version.

References

[1] Jannat K, Balakrishnan R, Han JH, et al. The
Neuropharmacological Evaluation of Sea-
weed: A Potential Therapeutic Source. Cells
2023;12(22):2652.

[2] DeTure MA, Dickson DW. The neuropatho-
logical diagnosis of Alzheimer’s disease. Mol

Neurodegener 2019;14(1):32.
[3] Jack CR Jr, Bennett DA, Blennow K, et al. NIA-

AA Research Framework: Toward a biological
definition of Alzheimer’s disease. Alzheimers
Dement 2018;14(4):535-562.

[4] Alzheimer’s Disease International. World Alz-
heimer Report 2023. Available at: https://
www.alzint.org/resource/world-alzheimer-re-
port-2023/#:~:text=The%20World%20Alzhei-
mer%20Report%202023%2C%20written%20
in%20journalistic,dementia%20risk%20fac-
tors%20are%20experienced%20around%20
the%20world.

[5] Mu Y, Zhao HM, Liu HC, et al. Advances in
drug development for Alzheimer’s disease. J
China Pharm Univ 2024;55(6):816-825.

[6] Alzheimer’s Disease Branch of China Associ-
ation of Geriatric Health and Brain Disease
Drug Research Professional Committee of
China Association of Traditional Chinese
Medicine. Chinese Expert Consensus on
Integrated Traditional Chinese and Western
Medicine Diagnosis and Treatment for Alzhei-
mer’s Disease. Chin J Behav Med Brain Sci
2024;33(2):97-108.

[7] Zhang J, Zhang Y, Wang J, et al. Recent ad-
vances in Alzheimer’s disease: Mechanisms,
clinical trials and new drug development
strategies. Signal Transduct Target Ther
2024;9(1):211.

[8] Singh A, Kukreti R, Saso L, et al. Oxidative
Stress: A Key Modulator in Neurodegenerative
Diseases. Molecules 2019;24(8):1583.

[9] Du MF, Xu B, Guo DY, et al. Research Progress
on Traditional Chinese Medicine for Alzhei-
mer’s Disease Based on Aβ Protein. J Shaanxi
Univ Chin Med 2022;45(2):146-150.

[10] Zhao J, Lan X, Liu Y, et al. Anti-aging role of
Chinese herbel medicine: an overview of sci-
entific evidence from 2008 to 2018. Ann Palli-
at Med 2020;9(3):1230-1248.

[11] Wu X, Hu X, Zhang Q, et al. Regulatory Role of
Chinese Herbal Medicine in Regulated Neu-
ronal Death. CNS Neurol Disord Drug Targets
2021;20(3):228-248.

[12] Wang ZY, Liu JG, Li H, et al. Pharmacological
Effects of Active Components of Chinese
Herbal Medicine in the Treatment of Alzhei-
mer’s Disease: A Review. Am J Chin Med
2016;44(8):1525-1541.

[13] Jarrell JT, Gao L, Cohen DS, et al. Network
Medicine for Alzheimer’s Disease and
Traditional Chinese Medicine. Molecules
2018;23(5):1143.

[14] Ding MR, Qu YJ, Hu B, et al. Signal pathways
in the treatment of Alzheimer’s disease with
traditional Chinese medicine. Biomed Phar-
macother 2022;152:113208.

[15] Zhou XB, Zhang YX, Zhou CX, et al. Chinese
Herbal Medicine Adjusting Brain Microenviron-



90

Perioperative Precision Medicine 2025; 3 (3): 76-91. PPM25030446 

Perioperative Precision Medicine

ment via Mediating Central Nervous System 
Lymphatic Drainage in Alzheimer’s Disease. 
Chin J Integr Med 2022;28(2):176-184.

[16] Jiao L, Bi L, Lu Y, et al. Cancer chemopreven-
tion and therapy using chinese herbal medi-
cine. Biol Proced Online 2018;20:1.

[17] Ellegaard O, Wallin JA. The bibliometric anal-
ysis of scholarly production: How great is the
impact? Scientometrics 2015;105(3):1809-
1831.

[18] Martín-Martín A, Thelwall M, Orduna-Malea
E, et al. Google Scholar, Microsoft Academic,
Scopus, Dimensions, Web of Science, and
OpenCitations’ COCI: a multidisciplinary com-
parison of coverage via citations. Scientomet-
rics 2021;126(1):871-906.

[19] Ninkov A, Frank JR, Maggio LA. Bibliometrics:
Methods for studying academic publishing.
Perspect Med Educ 2022;11(3):173-176.

[20] Synnestvedt  MB,  Chen C,  Holmes JH.
CiteSpace II: visualization and knowledge dis-
covery in bibliographic databases. AMIA Annu
Symp Proc 2005;2005:724-728.

[21] Yeung AW, Goto TK, Leung WK. The Changing
Landscape of Neuroscience Research, 2006-
2015: A Bibliometric Study. Front Neurosci
2017;11:120.

[22] Yang L, Zeng J, Li L, et al. Biomarkers and
Alzheimer’s disease: a bibliometric analysis.
Front Aging Neurosci 2024;16:1456824.

[23] Sun W, Gong J, Li S, et al. Bibliometric
analysis of neuroinflammation and Alz-
heimer’s disease. Front Aging Neurosci
2024;16:1423139.

[24] Jun P, Chengye H, Hui W. Bibliometric analysis
of rehabilitation in Alzheimer’s disease (2000-
2023): trends, hotspots and prospects. Front
Aging Neurosci 2024;16:1457982.

[25] van Eck NJ, Waltman L. Software survey:
VOSviewer, a computer program for bibliomet-
ric mapping. Scientometrics 2010;84(2):523-
538.

[26] Arruda H, Silva ER, Lessa M, et al. VOSview-
er and Bibl iometr ix .  J  Med Libr  Assoc
2022;110(3):392-395.

[27] Pan XL, Yan EJ, Cui M, et al. Examining the us-
age, citation, and diffusion patterns of biblio-
metric mapping software: A comparative study
of three tools. J Informetr 2018;12(2):481-
493.

[28] Scheltens P,  De Strooper B,  Kiv ipel to
M, et  a l .  A lzheimer’s  d isease.  Lancet
2021;397(10284):1577-1590.

[29] Heneka MT, Carson MJ, El Khoury J, el al.
Neuroinflammation in Alzheimer’s disease.
Lancet Neurol 2015 Apr;14(4):388-405.

[30] Ru J, Li P, Wang J, et al. TCMSP: a database of
systems pharmacology for drug discovery from
herbal medicines. J Cheminform 2014;6:13.

[31] Kumar A, Singh A, Ekavali. A review on Alzhei-

mer’s disease pathophysiology and its man-
agement: an update. Pharmacol Rep 2015 
Apr;67(2):195-203.

[32] Alzheimer’s assoc, 2018 Alzheimer’s disease
facts and figures. 2018, Alzheimers dement
14(3): 367-425.

[33] Selkoe DJ, Hardy J. The amyloid hypothesis of
Alzheimer’s disease at 25 years. EMBO Mol
Med. 2016 Jun 1;8(6):595-608.

[34] Yang WT, Zheng XW, Chen S, el al. Chinese
herbal medicine for Alzheimer’s disease:
Clinical evidence and possible mechanism of
neurogenesis. Biochem Pharmacol. 2017 Oct
1;141:143-155.

[35] Jarrell JT, Gao L, Cohen DS, el al. Network
Medicine for Alzheimer’s Disease and Tradi-
tional Chinese Medicine. Molecules 2018 May
11;23(5):1143.

[36] Soria Lopez JA, González HM, Léger GC.
Alzheimer’s disease. Handb Clin Neurol
2019;167:231-255.

[37] Pei H, Ma L, Cao Y, el al. Traditional Chinese
Medicine for Alzheimer’s Disease and Other
Cognitive Impairment: A Review. Am J Chin
Med 2020;48(3):487-511.

[38] Wang X, Zhang Y, Niu H, et al. Ultra-fast liquid
chromatography with tandem mass spectrom-
etry determination of eight bioactive com-
ponents of Kai-Xin-San in rat plasma and its
application to a comparative pharmacokinetic
study in normal and Alzheimer’s disease rats.
J Sep Sci 2017;40(10):2131-2140.

[39] Guo S, Wang J, Wang Y, et al. Study on the
Multitarget Synergistic Effects of Kai-Xin-
San against Alzheimer’s Disease Based
on Systems Biology. Oxid Med Cell Longev
2019;2019:1707218.

[40] Pang XC, Kang D, Fang JS, et al. Network
pharmacology-based analysis of Chinese
herbal Naodesheng formula for application
to Alzheimer’s disease. Chin J Nat Med
2018;16(1):53-62.

[41] Luo Y, Li D, Liao Y, et al. Systems Pharmacol-
ogy Approach to Investigate the Mechanism
of Kai-Xin-San in Alzheimer’s Disease. Front
Pharmacol 2020;11:381.

[42] Liu JM, Chen JM, Lin MJ, et al. Screening and
verification of CYP3A4 inhibitors from Bush-
en-Yizhi formula to enhance the bioavailability
of osthole in rat plasma. J Ethnopharmacol
2022;282:114643.

[43] Li D, Cai C, Liao Y, et al. Systems pharma-
cology approach uncovers the therapeutic
mechanism of medicarpin against scopol-
amine-induced memory loss. Phytomedicine
2021;91:153662.

[44] Wu Q, Wang W, Huang Z, et al. Unveiling the
molecular mechanisms of Danggui-Shaoy-
ao-San against Alzheimer’s disease in APP/
PS1 mice via integrating proteomic and me-



91

Perioperative Precision Medicine 2025; 3 (3): 76-91. PPM25030446 

Perioperative Precision Medicine

tabolomic approaches. Alzheimers Res Ther 
2024;16(1):251.

[45] Dai Z, Hu T, Wei J, et al. Network-based identi-
fication and mechanism exploration of active
ingredients against Alzheimer’s disease via
targeting endoplasmic reticulum stress from
traditional chinese medicine. Comput Struct
Biotechnol J 2023;23:506-519.

[46] Zhou C, Cai CP, Huang XT, et al. TarKG:
a comprehensive biomedical knowledge
graph for target discovery. Bioinformatics
2024;40(10):btae598.

[47] Wolfe MS, Citron M, Diehl TS, et al. A sub-
strate-based difluoro ketone selectively inhib-
its Alzheimer’s gamma-secretase activity. J
Med Chem 1998;41(1):6-9.

[48] Yang T, Li S, Xu H, et al. Large Soluble Oligo-
mers of Amyloid β-Protein from Alzheimer
Brain Are Far Less Neuroactive Than the
Smaller Oligomers to Which They Dissociate. J
Neurosci 2017;37(1):152-163.

[49] Selkoe DJ. Alzheimer disease and aducanum-

ab: adjusting our approach. Nat Rev Neurol 
2019;15(7):365-366.

[50] Lane CA, Hardy J, Schott JM. Alzheimer’s dis-
ease. Eur J Neurol 2018 Jan;25(1):59-70.

[51] Shannon P, Markiel A, Ozier O, el al. Cytos-
cape: a software environment for integrated
models of biomolecular interaction networks.
Genome Res 2003 Nov;13(11):2498-504.

[52] Vorhees CV, Williams MT. Morris water maze:
procedures for assessing spatial and related
forms of learning and memory. Nat Protoc
2006;1(2):848-58.

[53] Qi Y, Cheng X, Jing H, et al. Effect of Alpinia
oxyphylla-Schisandra chinensis herb pair on
inflammation and apoptosis in Alzheimer’s
disease mice model. J Ethnopharmacol
2019;237:28-38.

[54] Qi Y, Cheng X, Gong G, et al. Synergistic neu-
roprotective effect of schisandrin and noot-
katone on regulating inflammation, apoptosis
and autophagy via the PI3K/AKT pathway.
Food Funct 2020;11(3):2427-2438.


	PPM25030446-最新
	PPM25030446



