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Abstract 
Background: Buyang huanwu decoction (BYHWD) has shown significant clinical efficacy in the treatment of several diseases, 
particularly stroke. However, bibliometric research has not been comprehensive.

Methods: BYHWD articles were collected from literature databases published from January 1, 1915, to March 31, 2024, 
including the China National Knowledge Infrastructure, Weipu, Wanfang, Pubmed, Scopus, and Web of Science Core Collection. 
Knowledge network graphs of annual publication volume, authors, institutions, countries, keywords, and references were 
constructed.

Results: Nine thousand two hundred thirty-eight Chinese literature and 559 English articles published between 1915 and 2024 
showed an overall upward trend. The countries, institutions, journals, and authors with the highest output were China, Hunan 
University of Chinese Medicine, Guangzhou University of Chinese Medicine, Guangxian Cai, and Changqing Deng, respectively. 
Research teams outside China were located at Daejeon University, Gachon University, Aga Khan University, Yale University, etc. 
The results of keyword co-occurrence and burst analysis included clinical applications, animal experiments, action mechanisms, 
clinical efficacy, and safety evaluations based on systematic reviews and meta-analyses. Literature co-citation analysis revealed 
that BYHWD was highly correlated with neuroprotection and reduction of cerebral ischemia/reperfusion injury.

Conclusion: Both Chinese and English literature have shown overall growth trend since 1984 and 1989, respectively. Clinical 
applications, pharmacological effects, mechanisms, active ingredients, evaluation of clinical efficacy and safety, modified BYHWD, 
methods, and biological techniques may be hotspots and focus of future research on BYHWD. Hotspot analytical methods and 
biological techniques include systematic reviews, meta-analyses, data mining, network pharmacology, and molecular docking. 
Future valuable research fields may include studies on neuroprotection, anti-inflammatory activity, ischemic stroke, bioactive 
compounds, and their underlying mechanisms.

Abbreviations: BC = betweenness centrality, BYHWD = Buyang huanwu decoction, CNKI = China National Knowledge 
Infrastructure, F = frequency, TCM = traditional Chinese Medicine, WOSCC = Web of Science Core Collection.
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1. Introduction
Buyang huanwu decoction (BYHWD), which originated from 
Wang Qingren “Yi Lin Gai Cuo,” has significant clinical effi-
cacy in the treatment of diseases including stroke,[1,2] cere-
bral infarction,[3] cerebral ischemia,[4] and vascular injury.[5] 

Combination therapies can effectively improve the therapeu-
tic effects in several diseases, such as poststroke hemiplegia[6] 
and cerebral infarction.[7] Mechanisms of action of BYHWD 
have been discovered, including anti-inflammation, reduction 
of neural function damage, and promotion of angiogenesis.[8,9] 
The related signaling pathways were Caveolin1-VEGF,[10] 

 

This study was supported by the Scientific Research Project of Hebei 
Administration of Traditional Chinese Medicine (2023352, 2025068, and 
2021109), Hebei Natural Science Foundation (H2023423002), Basic Scientific 
Research Business Fee Project of Hebei Provincial Universities (JCYJ20-21006), 
School-enterprise cooperation project (3010106077011), and College Students’ 
Innovation and Entrepreneurship Training Program (S202414432078).

The authors have no conflicts of interests to disclose.

The datasets generated during and/or analyzed during the current study are 
publicly available.

This visual analysis was comprehensively analyzed in the existing literature. All 
sources and data cited and referenced in the paper have been clarified with 
respect to the contributions of the original authors. No new human or animal 
subjects were included in this study. Therefore, this study did not require approval 
from the institutional review board or the ethics committee.

Supplemental Digital Content is available for this article.
a Hebei University of Chinese Medicine, Shijiazhuang, China, b Hebei Key 
Laboratory of Chinese Medicine Research on Cardio-Cerebrovascular Disease, 

Shijiazhuang, China, c China Academy of Chinese Medical Sciences, Beijing, 
China.

* Correspondence: Weijuan Gao, Hebei University of Chinese Medicine, 
Luquan District, Shijiazhuang City, Hebei Province 050200, China (e-mail: 
yalishanda2022@sina.com).

Copyright © 2024 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open-access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is 
permissible to download, share, remix, transform, and buildup the work provided 
it is properly cited. The work cannot be used commercially without permission 
from the journal.

How to cite this article: Li B, Du M, Gao W. Global research hotspots and 
trends of Buyang huanwu decoction: A visual analysis of the literature based on 
CiteSpace. Medicine 2024;103:45(e40457).

Received: 23 August 2024 / Received in final form: 18 October 2024 / Accepted: 
22 October 2024

http://dx.doi.org/10.1097/MD.0000000000040457

https://orcid.org/0000-0002-8644-5689
mailto:
mailto:
mailto:yalishanda2022@sina.com
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


2

Li et al. • Medicine (2024) 103:45 Medicine

S1P/S1PR1/PI3K/Akt,[11] NF-κB/p38,[12] MAPK signaling[13] 
and other pathways. In addition, active compounds, such as 
alkaloids and glycosides,[14] have been discovered in BYHWD. 
However, these literature reports lacked a comprehensive eval-
uation of research on BYHWD, especially analysis of English-
language literature. This is why the research situation at home 
and abroad is unclear, which is not conducive to in-depth 
research and development. Interestingly, we can understand 
cooperation and exchange at home and abroad through a bib-
liometric analysis of English literature. New research ideas and 
the guiding ideology of BYHWD can be found, especially in 
Western medicine. This potential value will be explored under 
the guidance of the ideology of integrated traditional Chinese 
and Western medicine.

In the era of big data, research topics in the important part 
of the information science domain have been changed to scien-
tometric indicators, citation analysis, scientific collaboration, 
and information behavior. Scientific evaluation indicators, 
altmetrics, science mapping and visualization, bibliometrics, 
citation analysis, and scientific collaboration have appeared 
in the knowledge base of information science research.[15] 
Scientometrics/bibliometrics have become important tools for 
assessing and analyzing the applications of scientists’ output, 
inter-university collaboration, and the impact of state-owned 
science funds on national research and development perfor-
mance and educational efficiency.[16] For example, Habermas 
scientific production was evaluated using bibliometrics.[17] 
A comprehensive analysis of funded scientometric and bib-
liometric research from 2011 to 2021 was conducted using 
scientometrics.[18] CiteSpace, Vosviewer, Gephi, and other 
bibliometric tools were used for visual analysis. CiteSpace 
was designed by Chaomei Chen and has been widely used 
for data analysis and visualization of authors, institutions, 
countries, keywords, journals, and citations.[19] Compared to 
other tools, it can provide more information about the set 
of features, burst nodes, high betweenness centrality, highly 
cited references, and other metrics.[20] CiteSpace was used to 
analyze annual publication patterns, citation structures, lead-
ing nations, and literature co-citation networks in healthcare 
research. Current research hotspots, active research areas, and 
technological trends have been explored in more depth. After 
the COVID-19 outbreak, COVID-19 detection and influenza 
viruses have become active research hotspots. Deep learning, 
machine learning, artificial intelligence, biosensor technology, 
and medical technology have been observed as leading tech-
nologies.[21] In the IoT-enabled healthcare field, IoT-enabled 
technologies were used not only to successfully combat the 
COVID-19 pandemic but also to improve traditional health-
care systems. Proactive supply risk management strategies, 
decentralized contact tracing applications, smart social dis-
tancing, and quarantine have been research hotspots.[22] 
Blockchain technology, remote monitoring, 5G technology, 
etc, have been technological trends.[23]

In traditional Chinese Medicine (TCM) research, biblio-
metrics have been widely used for the analysis of publishing 
activities of TCM, Chinese herbal medicine, acupuncture, 
etc.[24] CiteSpace provides data visualization that can effec-
tively present the current status and trends of research, such 
as visualization analysis of epilepsy and circadian rhythms.[25] 
To fully understand the clinical application value and mech-
anism of BYHWD, we conducted a comprehensive search of 
literature databases, including China National Knowledge 
Infrastructure (CNKI), Weipu, Wanfang, PubMed, Scopus, 
and Web of Science Core Collection (WOSCC). Key areas of 
the literature were summarized through an analysis of col-
laborating author networks, collaborating institutions, key-
word co-occurrence, and others. We attempted to answer 
the following questions: (1) What are the global hotspots 
of BYHWD research? (2) What are the most valuable future 
research fields for BYHWD?

2. Materials and methods

2.1. Data sources

We used the CNKI, Weipu, Wanfang, PubMed, Scopus, and 
WOSCC databases as the data sources. “BYHWD” was used as 
the main subject and searched from January 1, 1915, to March 
31, 2024, in CNKI, Weipu, Wanfang, Pubmed, Scopus, and 
WOSCC search. After removing duplicates and eliminating con-
ference papers, newspapers, and academic achievements, 9238 
valid Chinese literature and 559 valid English literature were 
finally adopted.

2.2. Visualization analysis

CiteSpace 6.2.R4 software was used to perform literature data 
formatting and visualization analysis. The annual publication 
volume and citations, literature type, country distribution, and 
language were analyzed using Microsoft Excel 2016.

Based on CiteSpace, we conducted a collaboration network 
analysis of authors, institutions, and countries; co-occurrence 
and clustering analysis of keywords; and co-citation analysis of 
the literature. The nodes indicate author, institution, country, 
and other topics on the visual map. Their sizes are consistent 
with the frequency size. Betweenness centrality represents the 
measurement of a central vertex based on the shortest paths 
in a networks.[16] The nodes with a betweenness centrality > 0.1 
are regarded as crucial nodes.[19] The link lines between nodes 
indicate the relationships between different topics. The burst 
intensity of references was detected to evaluate the clustering 
effect using the module value (Q) and the average contour value 
(S). Q > 0.3 indicates a significant clustering structure, and 
S > 0.5 indicates a significant and reasonable clustering result.[19] 
Keyword burst detection analysis was used to identify emergent 
keywords and hotspots. Keyword burst detection analysis was 
used to identify fast-growing topic keywords and emerging 
areas.

In this study, the time span was set between 1915 and 2024, 
with a time slice of 5 years. The cosine algorithm was selected to 
calculate the association strength of the network node, and the 
time slice threshold was set at 50. Pathfinder network scaling 
and pruning of the sliced networks were used to modify and cut 
the network. Yearly publication volumes, authors, institutions, 
keywords, and co-citation literature maps were constructed. A 
comprehensive analysis of the map was conducted to understand 
the research hotspots and development trends of BYHWD.

3. Results

3.1. Annual publication volume analysis

The amount of Chinese and English literature has generally 
been increasing. The earliest Chinese-language research was 
conducted by Zhang (1984).[26] The English-language literature 
first appeared in 1989, with a significant increase in publica-
tion volume after 2006 (Fig. 1). This indicates that research on 
BYHWD has attracted attention from researchers worldwide, 
possibly because of its significant therapeutic effects on stroke.[27]

3.2. Collaborating author analysis

Two network diagrams were built with authors as network 
nodes for the period from 1915 to 2024. The Chinese author 
collaboration network had 645 nodes, 657 links, and a density 
of 0.0032. Based on frequency (F) and betweenness central-
ity (BC), the authors were Guangxian Cai (F = 55, BC = 0.01), 
Jiping Zhang (F = 49, BC = 0.00), Fuyuan He (F = 46, 
BC = 0.01), etc. Collaboration between different author teams 
was less frequent. The English author collaboration network 
had 342 nodes, 623 links, and a density of 0.0107. The authors, 
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based on F and BC, were Changqing Deng (F = 18, BC = 0.13), 
Tao Tang (F = 16, BC = 0.02), Fuyuan He (F = 16, BC = 0.06), 
etc. Cooperation between the author teams was compact. The 
authors’ analyses are presented in Figure S1, Supplemental 
Digital Content, http://links.lww.com/MD/N870.

3.3. Collaborating institution analysis

In the co-institutional network of Chinese and English litera-
ture, the Chinese research institution network was depicted 
with 517 nodes, 261 links, and a density of 0.002. There 
were 394 research institutions, including Hunan University 
of Chinese Medicine (BC = 0.05), Shandong University of  
Chinese Medicine (BC = 0.01), and Heilongjiang University 
of Chinese Medicine (BC = 0.01). Collaboration among dif-
ferent institutions was less frequent. The collaboration net-
work of English document-issuing institutions had 108 
nodes, 121 links, and an overall density of 0.0209. There 
were 105 research institutions, including Hunan University of  
Chinese Medicine (BC = 0.2), Guangzhou University of Chinese 
Medicine (BC = 0.06), and Beijing University of Chinese 
Medicine (BC = 0.08). Some research teams outside China were 
located at Daejeon University, Gachon University, Aga Khan 
University, and Yale University. The results are shown in Figure 
S2, Supplemental Digital Content, http://links.lww.com/MD/
N870 and Table S1, Supplemental Digital Content, http://links.
lww.com/MD/N870.

3.4. Country of publication analysis

The cooperation network of countries in the English literature 
consisted of 18 nodes and 18 links, with an overall density of 
0.1176. Countries with a large number of published articles 
were China, South Korea, the United States, Australia, and other 
6 countries. Except for South Korea, all other countries, such as 
the United States, have direct connections with China. Countries 
with more than 2 publications were China (220), South Korea 
(7), the United States (4), Australia (3), and Pakistan (3), with 
intermediation centrality scores of 0.43, 0.00, 0.12, 0.05, and 
0.00, respectively. The colors of the links show that collabora-
tions among China, Brazil, Mexico, and Spain have increased 
in the past 5 years. The results are presented in Figure S3, 
Supplemental Digital Content, http://links.lww.com/MD/N870.

3.5. Keywords co-occurrence analysis

As shown in Table 1 and Figure 2, the keyword co-occurrence 
network of Chinese literature consisted of 621 nodes, 1339 

links, and an overall density of 0.007. A total of 610 keywords 
from 9238 articles mainly focused on clinical diseases, dialecti-
cal treatment, single herbs, chemical components, and molecular 
mechanisms. The keyword co-occurrence network of English lit-
erature consisted of 209 nodes, 598 links, and an overall density 
of 0.0275. A total of 186 keywords from 559 articles mainly 
focused on pharmacological effects and mechanisms of action.

3.6. Keyword clustering analysis

Keyword clustering analyses of Chinese and English literature 
were performed to obtain cluster labels using the LLR algorithm. 
A Chinese literature network map consisting of 621 nodes and 
1339 connections, with a density of 0.007, is shown in Figure 
S4A, Supplemental Digital Content, http://links.lww.com/MD/
N870. The network map had a modularity Q of 0.5783 (>0.3) 
and mean silhouette of 0.781 (>0.7), indicating effective clus-
tering.[19] The cluster details are listed in Table S2, Supplemental 
Digital Content, http://links.lww.com/MD/N870, including the 
LLR labels of the clusters, size, and silhouette value. The order 
of Chinese literature clusters from largest to smallest was cere-
bral ischemia (75), cerebral ischemic stroke (57), and astragali 
radix (46), etc. Their fields include many research subjects, such 
as disease models, clinical curative effects, clinical applications, 
addition and subtraction therapy, neurological function, sys-
tem evaluation, medication rule, replenishing qi and activating 
blood, safety, clinical observation, astragaloside IV, review, sig-
nal pathway, and rats. A timeline visualization of keywords in 
Chinese literature is shown in Figure S5A, Supplemental Digital 
Content, http://links.lww.com/MD/N870. The time spans of #0, 
#1, #2, #3, #6, #7, #8, #9, and #10 were relatively long, indicat-
ing that cerebral ischemia, cerebral infarction, astragali radix, 
wang qingren, stroke, data mining, coronary heart disease, dia-
betes, and cerebral hemorrhage are closely related to the study 
of BYHWD, which are hot spots in the Chinese literature.

An English literature network map consisting of 209 nodes 
and 598 connections, with a density of 0.0275, is shown in Figure 
S4B, Supplemental Digital Content, http://links.lww.com/MD/
N870. The network map had a modularity Q of 0.6041 (>0.3) 
and mean silhouette of 0.8238 (>0.7), indicating effective clus-
tering.[19] The cluster details are listed in Table S2, Supplemental 
Digital Content, http://links.lww.com/MD/N870, including the 
LLR labels of the clusters, size, and silhouette value. English litera-
ture clusters were arranged in order from large to small, including 
mechanisms (28), vascular endothelial growth factor receptor-2 
(26), cerebral ischemia/reperfusion (25), and sciatic nerve (22). 
Many research subjects are involved in the field of these clusters, 

Figure 1. Annual distribution of publications in research field of BYHWD. BYHWD = Buyang huanwu decoction.
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Table 1

Top 10 keywords with high frequency of BYHWD research.

Chinese keyword Frequency (F) Betweenness centrality English literature’s keyword Frequency (F) Betweenness centrality

Cerebral infarction 720 0.04 Buyang huanwu decoction 151 0.04
Acupuncture 440 0.03 Traditional Chinese medicine 60 0.05
Stroke 390 0.05 Expression 33 0.09
Clinical curative effect 274 0.02 Stroke 31 0.05
Curative effect 258 0.02 Ischemic stroke 29 0.01
Qi deficiency and blood stasis 255 0.08 Injury 25 0.12
Cerebral stroke 223 0.05 Cell 22 0.07
Neurological function 206 0.04 Cerebral ischemia 21 0.03
Rat 180 0.11 Activation 20 0.03
Cerebral ischemia 171 0.10 Rats 19 0.02

BYHWD = Buyang huanwu decoction.

Figure 2. Network map of keywords co-occurrence of BYHWD research. (A) Network map of keywords co-occurrence of Chinese literature. (B) Network map 
of keywords co-occurrence of English literature. BYHWD = Buyang huanwu decoction.
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including network pharmacology, molecular docking, metabolo-
mics, Schwann cells, mitochondrial dynamics, integrated analysis, 
neural regeneration, neural stem cells, proteomics, coronary heart 
disease, and HPLC-MS. The Timeline visualization of keywords 
in the English literature is shown in Figure S5B, Supplemental 
Digital Content, http://links.lww.com/MD/N870. The interval 
spans of #0, #2, #3, #4, #5, and #8 were relatively long, indicating 
that composition and mechanisms related to BYHWD, such as 
cerebral ischemia/reperfusion, sciatic nerve, bioactive compound, 
intracerebral hemorrhage, have become hot spots of interest by 
the authors of the English literature.

3.7. Hotspots analysis

In keyword emergence analysis, there were 25 emergent Chinese 
keywords with an intensity range of 8.89 to 40.41, while English 
literature owned 25 emergent keywords with an intensity range 
of 1.62 to 3.97. Chinese literature focused on the study of clin-
ical treatment, such as TCM therapy, clinical effects, quality 
of life, hemiplegia, angina pectoris, and data mining, whereas 
English literature concentrated on experimental researches, 
including progenitor cells, hippocampus, activation, constitu-
ents, pathway, inflammation, network pharmacology, molecular 
docking, meta-analysis, and others. Common research hotspots 
include ischemic stroke, cerebral ischemia, rats, mechanisms, 
and recovery. The latest topics in the Chinese and English lit-
erature indicate that data mining, meta-analysis, effect, and 
mechanism have become global research hotspots. The results 
are presented in Figure S6, Supplemental Digital Content, http://
links.lww.com/MD/N870.

3.8. Literature co-citation analysis

A co-citation network diagram was built by citation analysis of 
the English literature, which had 281 nodes and 623 links with 

a density of 0.0158. As shown in Figure 3, 279 English papers 
published between 1996 and 2024 were co-cited. The most 
highly cited article was written by Chen et al,[28] which showed 
that BYHWD had neuroprotective and neurogenesis-promoting 
effects by activating the PI3K/Akt/Bad and Jak2/Stat3/Cyclin 
D1 signaling pathways. The second most highly cited paper was 
written by She et al,[29] which indicated that BYHWD glycosides 
had neuroprotective effects by inhibiting pyroptosis of neurons 
after cerebral ischemia/reperfusion injury. The mechanism was 
relevant to regulation of the classical pyroptosis pathway by 
NLRP3. The remaining papers were ranked according to their 
citation frequency. The conclusions are summarized as follows. 
BYHWD exerted neuroprotective effects through downregu-
lation of the expression of metabotropic glutamate receptor-1 
RNA, upregulation of the expression of presynaptic (SYN), 
postsynaptic (GAP-43) and cytoskeletal (MAP-2) proteins, inhi-
bition of glutamate release, improvement of neurobehavioral 
deficits,[30,31] etc. Compared with conventional Western medi-
cines, BYHWD had a greater clinical effective rate of neuro-
logical deficit and was safer for the treatment of patients with 
acute ischemic stroke.[32] Therefore, the substantial neuropro-
tective effects of BYHWD in experimental stroke might be due 
to the multitarget therapeutic strategy of traditional Chinese 
medicine.[33]

The top10 studies with the highest burst strengths are shown 
in Figure S7, Supplemental Digital Content, http://links.lww.
com/MD/N870. Among them, 6 studies originated from J 
Ethnopharmacol, 2 studies were from Evid-Based Compl Alt, 
and 1 study was from Mol Neurobiol and BMC Complem 
Altern Med. The 3 most highly cited papers came from Mol 
Neurobiol and J Ethnopharmacol, which indicated that the neu-
roprotective effect of BYHWD was relevant to activating the 
PI3K/Akt/Bad and Jak2/Stat3/Cyclin D1 signaling pathways, as 
well as downregulation of metabotropic glutamate receptor-1 
RNA and glutamate release resulting from cerebral ischemia. Its 

Figure 3. Co-citation network diagram in English literature on BYHWD research. BYHWD = Buyang huanwu decoction.
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glycosides may exert neuroprotective effects through regulation 
of the classical pyroptosis pathway by NLRP3. These represen-
tative studies mainly focused on the effects and mechanisms of 
alleviation and neuroprotection of brain ischemia–reperfusion, 
including the expression of related factors and targets of action. 
Some studies still have a large influence, such as the neuropro-
tective effects[28] and glycosides of BYHWD.[29] Therefore, they 
can be used as important references in literature.

4. Discussion

4.1. General information

Chinese and English literature research on BYHWD began in 
1984 and 1989, respectively, and their numbers have fluctuated 
and increased until today. The top 3 authors for Chinese and 
English literature were Guangxian Cai, Jiping Zhang, Fuyuan 
He, Changqing Deng, Tao Tang, and Fuyuan He. The relation-
ship between authors in English literature was closer than that 
in Chinese literature. The literature was mainly from China, 
such as Hunan University of Chinese Medicine. Research insti-
tutions outside of China, such as Daejeon University, had few 
publications and relatively independent research. These indi-
cated that China held a dominant position in this field, with a 
high academic impact. China had regional cooperative relations 
with 8 other countries, such as the USA.

According to the co-occurrence network analysis, 610 
Chinese literature keywords were concentrated mainly on cere-
bral stroke, clinical dialectical treatment, clinical effects, and 
data mining, as well as studies of the mechanisms of action of 
single herbs and chemical components. A total of 186 English 
keywords were primarily distributed in pharmacological effects, 
active ingredients, mechanisms of action, systematic reviews, 
meta-analyses, network pharmacology, and molecular docking. 
In summary, cerebral stroke, clinical effects, clinical dialectical 
treatment, effects, and mechanisms are common hotspots in the 
Chinese literature. The cited English literature mainly focuses 
on ischemia/reperfusion injury, protective effects, active ingre-
dients, and mechanisms. The first 10 studies with high burst 
strength focused on neuroprotective effects, mechanisms of neu-
roprotection, and alleviation of coronary heart disease. These 
studies indicate that neuroprotection is a rapidly developing 
subject that has attracted increasing interests from scholars.

4.2. Hot spots and frontiers

Based on keyword analysis, the important hotspots were identi-
fied as follows: (1) Pharmacological effects and mechanisms of 
BYHWD on cerebral ischemic stroke and other diseases have 
been found, including promoting neurological function recov-
ery,[34] protective effects on cerebral ischemic stroke,[35] regula-
tion of metabolite production,[36] and others. (2) Several active 
ingredients were identified in BYHWD, such as amygdalin, pae-
oniflorin, and astragaloside IV.[37] The glycosides of BYHWD 
exerted neuroprotective effects by restraining pyroptosis in neu-
rons with cerebral ischemic reperfusion injury.[37] (3) Clinical 
applications of BYHWD included the treatment of encephalop-
athy diseases,[38] various vascular diseases,[39] diabetes,[40] spi-
nal cord injury,[41] atherosclerosis,[42] and others. Among them, 
stroke and other cerebrovascular diseases were the main dis-
eases, especially cerebrovascular diseases with qi deficiency and 
blood stasis syndrome.[2] BYHWD combined with acupuncture 
and moxibustion for warming yang had a significant efficacy 
in the treatment of the convalescent stage of ischemic stroke 
with qi deficiency and blood stasis syndrome.[43] (4) The clin-
ical efficacy and safety of BYHWD were evaluated through 
systematic review and meta-analysis. For example, BYHWD 
was effective and safe in treating spinal cord injury,[41] and it 
also had fewer adverse reactions than Western medicine in the 

treatment of poststroke depression and acute cerebral hemor-
rhage.[44] The combination of BYHWD and Western medicine 
could ameliorate the rehabilitation effect, living ability, and neu-
rological function of stroke patients.[45] Some suggestions were 
proposed to improve the evaluation of clinical and experimental 
studies of BYHWD, such as improvement of the methodolog-
ical and reporting quality of BYHWD for experimental cere-
bral ischemia-reperfusion injury.[46] (5) Network pharmacology, 
molecular docking, and data mining were used to investigate the 
bioactive components and core functional targets of BYHWD. 
For example, the bioactive components and targets of BYHWD 
against atherosclerosis, such as baicalein and AKT 1, were iden-
tified by network pharmacology analysis.[42]

In addition, there have been many clinical and experimental 
studies on modified BYHWD. For example, it ameliorated the 
prognosis of acute myocardial infarction in patients after percu-
taneous coronary intervention.[47] It also improved diabetic liver 
injury by inhibiting oxidative stress in db/db mice.[48]

Based on the above results, we believe that the neuroprotec-
tive effect and its mechanism are important points for future 
research. The effective components and their mechanisms of 
action will be further researched, and related animal experiments 
will be more in-depth and innovative. Biological techniques, 
such as metabolomics, will be widely applied to further elab-
orate on the function and efficacy of BYHWD. Meta-analysis 
will emerge as a means of analysis and evaluation. Therefore, 
neuroprotection and other pharmacological effect, effective 
components, experimental stroke, mechanism, clinical applica-
tion, efficacy and safety evaluations, modified BYHWD, analysis 
method, and biological technique may be valuable research top-
ics in the present and future.

4.3. Limitation

However, there are certain potential limitations in this study. 
Co-citation analysis was not performed in the Chinese litera-
ture. Some literature reports had nonstandard subject headings 
that were not reflected in topic headings. For example, BYHWD 
has been included in the heading topic of Chinese herbal med-
icine or traditional Chinese medicine. In addition, VOSviewer, 
Gephi, and other bibliometric tools were not used for visual 
analysis. Articles published between April and September 2024 
were not analyzed.

5. Conclusion
In order to find more comprehensive and valuable information, 
this paper analyzes the literature on BYHWD using CiteSpace. 
Both Chinese and English literature on BYHWD have been fluc-
tuating and growing. Their subjects focused on clinical applica-
tions, pharmacological experiments, the evaluation of clinical 
efficacy and safety, and literature research. Research hotspots 
consisted of clinical applications, pharmacological effects, mech-
anisms, active ingredients, evaluation of clinical efficacy and 
safety, modified BYHWD, analytical methods, and biological 
techniques. Among them, the topics of neuroprotection, anti- 
inflammatory activity, ischemic stroke, bioactive compounds, 
and mechanisms will be strengthened in the future. Hotspot 
methods and biological techniques, including systematic reviews, 
meta-analysis, data mining, network pharmacology, and molecu-
lar docking, will be used more in research on BYHWD.

However, these studies still have some inadequacies. First, 
the combination of experimental research and clinical appli-
cation should be strengthened. Experimental research on 
BYHWD has reached the molecular and cellular levels, such 
as signaling pathways and metabolomics. These studies are 
seldom combined with clinical applications, which has insuf-
ficient clinical application value. To understand the proper-
ties and laws of action of BYHWD, drug research and clinical 
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applications need to be combined to provide a basis for its clin-
ical application. Second, the clinical medicinal value should be 
explored. Information on applicable syndrome, drug dosage, 
and preparation of medicinal herbs was sorted according to the 
basic theory of traditional Chinese medicine. Under the guid-
ance of the theory of TCM dialectical treatment, drug com-
patibility research has been conducted to improve the curative 
effect. For example, the effect of modified BYHWD on patients 
with acute myocardial infarction after percutaneous coronary 
intervention. Third, the scope of clinical applications should be 
expanded, which may be a breakthrough point for the new use 
of old drugs. There have been some reports on the effects and 
mechanisms of BYHWD in other diseases, such as spinal cord 
injury. The performance and clinical application of BYHWD 
require further exploration and safety evaluations. Finally, the 
exploration of BYHWD should be combined with emerging 
technologies, such as automation, artificial intelligence, bioin-
formatics, and multi-group big data, especially nontraditional 
Chinese medicine research ideas.

In addition, cooperation among countries, institutions, and 
authors should be strengthened. Thus, extensive cooperation 
and exchanges should be developed. Innovative research ideas 
and methods for BYHWD may have occurred.
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