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ARTICLE INFO ABSTRACT

Keywords: Aim of the study: To analyze the progress in Mongolian medicine and medicinal materials and to
Mongolian medicine and medicinal materials highlight its development process, emerging trends, and hotspots.

Bibliometrics ) Materials and methods: Papers on Mongolian medicine and medicinal materials from January 2000
X;::;;;Z;non analysis to May 2022 were retrieved from the China National Knowledge Infrastructure (CNKI) database.
VOSviewer Using the collaboration network analysis of CiteSpace V and VOSviewer software, the cooperation

among individuals and institutions in the field of scientific research was analyzed. The functions
of frequency analysis, cluster analysis, and burst analysis were employed to conduct bibliometric
analysis on research hotspots and trends in the field of Mongolian medicine research. Further-
more, the data visualization function was utilized to clearly display data trends and changes.
Results: A total of 8362 papers on Mongolian medicine medicinal materials from CNKI were
identified and analyzed.The research on Mongolian medicine has gone through three stages: the
initial stage, the exploratory stage, and the developmental stage. The top two institutions in the
number of papers are Inner Mongolia Medical University and Inner Mongolia University for
Nationalities. Bagenna from Inner Mongolia Medical University is the author with the most pa-
pers. “clinical efficacy”, “clinical research”, and “quality standards” were the most frequently
used keywords. Research in the field of Mongolian medicine has focused on several diseases,
including skeletal system disorders, cardiovascular diseases, and digestive system disorders.
Conclusion: Since 2000, there have been growing attention and efforts made in the field of
Mongolian medicine and medicinal materials. The research in the field of Mongolian medicine
had undergone three stages, namely the initial stage, the exploratory stage, and the develop-
mental stage. The focus shifted from basic research such as the analysis of medicinal ingredients
in Mongolian herbs to the application-oriented directions of traditional treatment techniques and
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advantageous diseases in Mongolian medicine. To make breakthroughs in this field, further
research is needed to improve the persuasiveness and authority of Mongolian medicine and
medicinal materials in terms of mechanism, standardization, and safety, to promote the devel-
opment of Mongolian medicine and medicinal materials.

1. Introduction

As the accumulation and summary of the Mongolian people’s experience in fighting against diseases in the long history, combined
with their unique cultural beliefs, Mongolian medicine was established [1]. Mongolian medicine is an important part of Asian
traditional medicine with distinctive national and regional characteristics [2]. The development of Mongolian medicine and medicinal
materials has ushered in a new phase, with a wealth of relevant research articles emerging. However, in the face of a vast number of
articles, there is little systematic summary of the overall research in the field of Mongolian medicine and medicinal materials, which
makes researchers often lack an overall understanding and are unable to distinguish the research hotspots and frontier in this field,
resulting in backward research and the waste of human and material resources, therefore it is essential to analyze the progress of
development and cutting-edge trends in the field of Mongolian medicine and medicinal materials.

Bibliometrics is a statistical analysis of papers, that is used to analyze the results of research in specific fields [3]. CiteSpace was
developed by Chaomei Chen from the School of Computing and Information at Drexel University [4], and VOSviewer was developed
by Van et al. from the Centre for Scientific and Technological Research at Leiden University [5], both of which focus on analyzing and
visualizing trends in scientific literature and are widely applied to conduct bibliometric analysis.

Recently, Kim and Kang(2021) [6] performed a global bibliometric analysis based on WoSCC from 1991 to 2021 and found that
China contributed the most publications (153 from 234) in the field of Mongolian medicine and medicinal materials, but there was no
publication on the development process of Mongolian medicine and medicinal materials in China. Therefore, this study analyzes
publications in the field of Mongolian medicine and medicinal materials published in China from January 2000 to May 2022 to obtain
the progress of development, research focuses and cutting-edge trends in this field.

2. Methods
2.1. Search strategy

China National Knowledge Infrastructure(CNKI) is one of the largest databases of Chinese papers and contains all published papers
and the vast majority of articles in China, so we chose CNKI as the only database for searching literature. The search strategy for the
CNKI is as follows with the academic journals published from January 1, 2000 to May 06, 2022. Export the searched data in Refworks
format.

SU% = "5’ OR SU % = '5%5° OR SU % = "REZ’

(SU% = ‘Mongolian medicine’ OR SU % = ‘Mongolian medicinal materials’ OR SU % = ‘Mongolian medicine and medicinal materials’)

2.2. Data processing

The papers retrieved from CNKI were imported into Microsoft Excel 2019 for classification and statistical analysis. The titles and
abstracts were read and the articles were processed according to the inclusion and exclusion criteria. All the progress was performed by
one of the authors.

Inclusion criteria: (1) Literature type: The papers were limited to academic journals; (2) language: Chinese.

Exclusion criteria: (1) papers (articles) published in abstract form only; (2) conference papers; (3) introduction of individuals,
hospitals, and research institutes; (4) papers with no individual author; and (5) papers (articles) related to Mongolian medicine
hospital management and Mongolian medicine education.

Due to the low standardization of nouns in Mongolian medicine and medicinal materials in Chinese, there exists a phenomenon of
multiple words with one meaning, so synonyms were merged. For example, “#$i(Xila)” and “} H (Xieri)” were unified and merged
into “#HI(Xila)”; “5¥%” and “I{%E” were both pronounced “Qisu” in Chinese, and they were unified into “FF3&”; “$LA+=BkA
(Zhachong shisanweiwan)”, “fL#-13(Zhachong-13)”, “IBHi#-13 (Garidi-13)” and “ZRZILAH+=MkI(Mongolian medicine Zhachong
shisanweiwan)” were unified into “$L/F+=0k*L(Zhachong shisanweiwan)”. The same institution with different names and all the
secondary institutions of one university were also merged.

2.3. Data analysis

Basic information such as years of papers, journals, participating authors, and institutions were recorded and characterized using
Excel. The extracted data were analyzed by descriptive statistics, and the frequencies and composition ratios were described according
to their type and characteristics. Key institutions and authors were identified according to WAZ (N=0. 749Mmax'/? [7] (Mmax is the
author/institution with the largest number of publications and N is the minimum number of papers of key authors/institutions). The
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filtered articles were imported into CiteSpaceV(6.1.R2) and VOSviewer(1.6.16) for analysis and visualization. The parameters of
CiteSpaceV were as follows: time slicing (2000-2022), years per slice (1), node type (author, institution, keywords), and pruning
(Pathfinder and Pruning the Merged Network). The threshold was set to g index, k = 10, centrality was calculated and cluster analysis
was performed.

Due to the particularity of Mongolian names, the repetition rate is very high. Therefore, it is necessary to verify the organization to
which the author belongs. For example, if an author’s name A belongs to more than one institution at the same time, the name is
considered a duplicate name and should be separated as Al, A2, and so on.

3. Results

A total of 9698 papers were retrieved, of which 8362 were finally selected for analysis in this study after screening the data. The
procedure of data collection and analysis is shown in Fig. 1.

3.1. Publication analysis

The total number of annual papers including both Chinese core journals(CCJ) and non-core journal papers from 2000 to 2022 is
shown in Fig. 2. From 2000 to 2006, the number of papers in both CCJ and noncore journals in Mongolian medicine and medicinal
materials was very small; and from 2007 to 2016, the total number of papers increased significantly; from 2017 to 2022, the number of
annual publications showed a downward trend.

The publications from 2000 to 2022 were distributed in 384 journals, among which the top 20 journals with the largest number of
publications are shown in Table 1, with 6816 publications and accounting for 81.51 % of the total number of publications. The Journal
of Medicine & Pharmacy of Chinese Minorities published the most papers, with 3856 articles and accounting for taking 46.11 % of the
total publications.

The number of papers published in CCJ was 895, accounting for 10.70 % of the total number of publications. Fig. 3 shows that there
were 14 CCJ with more than 20 publications, containing a total of 601 publications. There were 19 papers on clinical medicine, 146
papers on animal experiments and 30 papers on in vitro experiments. A total of 467 publications mainly focused on the composition,
pharmacology, and quality standards of Mongolian medicinal materials and related preparations, 57 publications introduced the
traditional therapeutic techniques of Mongolian medicine, classical literature, and theory, and 72 reviews were also included.
Naturally, research on some effective components of medicinal materials also includes animal experiments and in vitro experiments,
while many pharmacological studies can include studies on both animals and in vitro experiments. There were few high-level publi-
cations in the field of Mongolian medicine and medicinal materials, and the research was mainly focused on Mongolian medicinal
materials.

Fig. 2 shows that the number of publications on Mongolian medicine and medicinal materials has slightly increased since 2005 and
increased significantly since 2007 in China. This may be closely related to the policy of supporting Chinese ethnomedicine and ethnic
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Fig. 1. Flow chart of the procedure of data collection and analysis.
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Fig. 2. Annual trend of core/non-core journals of Mongolian Medicine and medicinal materials from 2000 to 2022.

Table 1

Ranking of the top 20 journals with the most publications on Mongolian medicine and medicinal materials.
Rating Journal Number
1 Journal of Medicine & Pharmacy of Chinese Minorities 3856
2 World Latest Medicine Information 694
3 Chinese Journal of Ethnomedicine and Ethnopharmacy 597
4 Journal of Inner Mongolia University for Nationalities 266
5 Journal of Inner Mongolia Medical University 202
6 Journal of North Pharmacy 211
7 Electronic Journal of Clinical Medical Literature 159
8 Asia-Pacific Traditional Medicine 126
9 China’s Naturopathy 105
10 Lishizhen Medicine and Materia Medica Research 92
11 Cardiovascular Disease Journal of Integrated Traditional Chinese and Western Medicine(Electronic) 76
12 China Journal of Traditional Chinese Medicine and Pharmacy 76
13 Journal of Chinese Medicinal Materials 52
14 Liaoning Journal of Traditional Chinese Medicine 47
15 Modernization of Traditional Chinese Medicine and Materia Medica-World Science and Technology 47
16 Chinese Journal of Experimental Traditional Medical Formulae 45
17 Journal of Baotou Medical College 43
18 Journal of Inner Mongolia University(Natural Science Edition) 41
19 China Pharmacy 41
20 Chinese Traditional Patent Medicine 40

medicinal materials released by the Chinese government in 2007 [8] (eleven departments issued guidance to effectively strengthen the
development of ethnic medicine, 2007).

With the strong support of the government and the efforts of researchers, the development of Mongolian medicine and medicinal
materials in China entered a rapid development stage from 2007 to 2016. From 2017, the annual number of publications began to
decline; however, interestingly, the number of publications of CCJ increased significantly after a decline, which indicated that the
researchers no longer merely focused on the number of publications but started to pay more attention to the quality of publications,
and their pursuit has evolved from quantity to quality. Of course, both the quantity and quality of publications need to be further
improved, and more in-depth studies should be performed.

3.2. Institutional analysis

Institutions with high quantities of publications on Mongolian medicine and medicinal materials are identified as influential in-
stitutions. Among all 1847 institutions, there were 52 institutions with more than 28.40 publications, which were identified as key
institutions in the field of Mongolian medicine and medicinal materials according to W/A\Z. The top 10 institutions with the most
publications in the field of Mongolian medicine and medicinal materials between 2000 and 2022 are listed in Table 2. These 10
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Fig. 3. Ranking of Chinese core journals with more than 20 articles on Mongolian medicine and medicinal materials.

institutions had 5797 publications, accounting for 69.33 % of the total in this field, so they were identified as the most influential
institutions, and their research could represent the research directions in this field in China. It is worth noting that Inner Mongolia
Medical University and Inner Mongolia University For Nationalities, the top two most influential institutions, with their affiliated
hospitals, occupied 4 of the top 10. In addition, Beijing University of Chinese Medicine was the only institution located outside the
Inner Mongolia Autonomous Region.

To identify the distribution and cooperation of institutions, CiteSpaceV was used to analyze the institutions and obtain a biblio-
metric map, as shown in Fig. 4, which contained 458 nodes and 305 connections, where the nodes represented the institutions, and the
lines between the nodes represented the collaboration relationships. The size of the nodes was proportional to the number of publi-
cations. Therefore, larger nodes were generally identified as significant nodes that might have greater influence in this field, and the
thicker line between two nodes illustrated a closer relationship between two institutions.

The density of the network was 0.0029, which indicated that only 0.29 % of the potential relationships in the network in this field
had been realized, and it also indicated the institutions involved were scattered and lacked intensive and stable cooperation re-
lationships. Nevertheless, the characteristics of institutional cooperative relationships can be identified as in Fig. 4. Most of the in-
stitutions that engaged in the field of Mongolian medicine and medicinal materials research, such as Inner Mongolia Medical
University, Inner Mongolia University For Nationalities, and Mongolian Medical Hospital of Bortala Mongolian Autonomous Pre-
fecture, were located in the Inner Mongolia Autonomous Region and the Mongolian Autonomous Prefecture, where the Mongolian
people are concentrated, while the Fuxin Mongolian Medical Research Institute, which is located in Fuxin City, was geographically
close to the Inner Mongolia Autonomous Region. As the most influential institutions, Inner Mongolia Medical University and Inner
Mongolia University for Nationalities had the closest cooperative relationships with their affiliated hospitals. In addition, the
collaboration among institutions usually occurs between different hospitals.

As shown in Fig. 4, most of the institutions are mainly located in the Inner Mongolia Autonomous Region of China, which is due to
the fact that Mongolian medicine mainly originated and was further developed in Inner Mongolia. At the same time, the current
concentration of Mongolians is also in Inner Mongolia, so the main body of medical treatment and the main applications of Mongolian
medicine are in Inner Mongolia.

According to Table 2 and Fig. 4, Inner Mongolia Medical University, Inner Mongolia University for Nationalities, and their affiliated
hospitals were the leaders in this field. Alternatively, apart from Beijing University of Chinese Medicine, Minzu University of China,
China Academy of Chinese Medical Sciences, and Tianjin University of Traditional Chinese Medicine, other institutions were located in
Inner Mongolia Autonomous Region or other areas where Mongolian settlements occur, with scattered distribution. Moreover, they did
not form a network, indicating a lack of academic exchange between institutions. Hence, all institutions should strengthen

Table 2

Ranking of the top 10 key institutions based on the number of publications on Mongolian medicine and medicinalmaterials.
Rank Institutions Publications Proportion
1 Inner Mongolia Medical University 1438 17.20 %
2 Inner Mongolia University For Nationalities 1106 13.23 %
3 Affiliated Hospital of Inner Mongolia University For Nationalities 927 11.09 %
4 International Mongolia Hospital of Inner Mongolia 835 9.99 %
5 Inner Mongolia Hospital of Traditional Chinese Medicine 486 5.81 %
6 The Affiliated Hospital of Inner Mongolia Medical University 234 2.80 %
7 Xilin Gol League Mongolian Medical Hospital 207 2.48 %
8 Hohhot Mongolian Chinese Medicine Hospital 191 2.28 %
9 Inner Mongolia People’s Hospital 187 2.24 %
10 Beijing University of Chinese Medicine 186 2.22 %
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communication and cooperation with each other and with institutions outside the Inner Mongolia Autonomous Region to promote
research and development in this field.

3.3. Author analysis

After duplicate names were separated, we found that there were more than 7 thousand authors involved in the publication of
literature in the field of Mongolian medicine and medicinal materials. CiteSpaceV was used to analyze the relationships between
authors and draw the bibliometric map. The analysis of the co-occurrence of authors is shown in Fig. 5, in which the size of the node
represented the number of publications, the link between two nodes indicates the cooperation between authors and the thickness of the
link represents the degree of cooperation.

As shown in Fig. 5, there were 439 nodes and 406 lines, and the density of the network was 0.0042, which indicated that firm
partnerships among authors have not been formed in this field. Nevertheless, the collaborations between authors could be broadly
identified. There were 7 main collaborative groups in total, of which the first group mainly consisted of Bagenna, Bai MR, Bao ML, and
Tuya, all from Inner Mongolia University For Nationalities, with the composition and mechanism of Mongolian medicinal materials
and prescriptions as the main research content [9,10]. The second group mainly consisted of Agula, Cholmon, Chen YS, and Wur-
entuya, all from Inner Mongolia University of Science & Technology and Inner Mongolia Medical University, with warm needle
acupuncture of Mongolian medicine as the main research content [11]. The third group was composed of Wang XL, Ao-Wuliji, Wang
QH, and Dai NYT, all from Inner Mongolia University For Nationalities, and their research focused on the chemical constituents and the
processing method of Mongolian medicinal materials [12]. The fourth group was mainly composed of Nashengsang, Baolechaolu, Tong
HY, Hurilebagen, and Wujisiguleng, who were from different institutions. Among them, Nashengsang, Baolechaolu, and Hurilebagen
were from Inner Mongolia Medical University, Tong HY was from Beijing University of Chinese Medicine, and Wujisiguleng was from
International Mongolia Hospital of Inner Mongolia. The research interests of these fourth groups were the pharmacological and
toxicological effects of traditional Mongolian medicine prescriptions and component identification of Mongolian medicinal materials
[13-15]. The authors from the Affiliated Hospital of Inner Mongolia University For Nationalities named Batudeligen, Gao YF, Han ZQ,
and Burenbatu constituted the fifth group, and their major research interest was the pharmacological effects of traditional Mongolian
medicine prescriptions [16]. Wulan, Temugqile, Aoqier and Manda, from the International Mongolia Hospital of Inner Mongolia, with
Waulijibateer, from Inner Mongolia University For Nationalities, constituted the sixth group, with the clinical research of Mongolian
medicine as the main interest [17]. The seventh group was mainly made up of Dong Y, Xin SS, and Jia X. These leading authors were
from Inner Mongolia Medical University, with the chemical constituents of Mongolian medicinal materials as the main research
content [18]. This indicates that, compared to clinical research in Mongolian medicine, the research areas concerning the components
of Mongolian herbal medicines and the pharmacological effects of traditional prescriptions are more inclined towards collaborative
efforts among coresearchers. It also indirectly suggests that clinical research in Mongolian medicine may lack multicenter studies and
potentially have a risk of research bias.

Similar to the influential research institutions, the number of publications of authors was considered positively correlated with
their importance in related fields. Table 3 shows the top 20 key authors with the most publications in the field of Mongolian medicine
and medicinal materials, of which the author with the highest number of published papers was Bagenna (110, 1.32 %). Among the top
20 key authors, 11 authors were from Inner Mongolia University For Nationalities. In addition, the centrality of the top 20 key authors
was also calculated by CitespaceV and is listed in Table 3. An author with a higher centrality is more significant and more influential in
a certain research field [19]. According to the number of publications, Tong HY ranked 16th but had the highest centrality, while
Bagenna ranked first but had the second highest centrality. This suggests that Tong HY has a stronger connection with other research
entities and is better able to play a role in facilitating information transmission within the field of Mongolian medicine research.

From the perspective of authors, Bagenna (110 articles, 1.32 %) was the one with the most publications. While Tong, HY was the
author with the highest centrality, indicating that she played a key role in the network of cooperation, followed by Bagenna. Regarding
age structure, in the field of Mongolian medicine and medicinal materials, among the core authors, the inheritance and distribution of
the old, the middle-aged, and the young are reasonable and stable, cooperation teams have been formed, and cooperation between
different teams is close.

Table 3

Top 20 key authors on Mongolian medicine and medicinal ranked by the number of publications and centrality.
Rank Authors Publications centrality Rank Authors Publications centrality
1 Bagenna 110 0.37 11 WangQH 55 0.02
2 Agula 102 0.18 12 BaoML 43 0.01
3 Dong Y 92 0.05 13 XuePF 42 0.08
4 Wang XL 85 0.11 14 GaoYF 41 0.33
5 Batudeligen 75 0.03 15 Burie 40 0.04
6 Nashengsang 72 0.09 16 Tong HY 39 0.40
7 Temuqile 63 0.04 17 Wang CJ 39 0.00
8 Bai MR 60 0.19 18 Burenbatu 39 0.02
9 Han ZQ 59 0.09 19 Zhao YY 39 0.01
10 Ao- Wuliji 55 0.05 20 Li MH 38 0.10
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3.4. Keyword analysis

Keywords condense the author’s academic viewpoints of publication, and the analysis of keywords can reveal the research hot-
points and frontiers of a field. The keywords with high frequency were significant in the research field. The co-occurrence of keywords
was also used to analyze the research content in this field.

3.4.1. Keyword frequency analysis

Table 4 and Fig. 6 show the top 20 keywords ranked according to the research frequency. In addition, the top 10 diseases, pre-
scriptions, Mongolian medicinal materials, and traditional therapeutic techniques of Mongolian medicine were also listed according to
the frequency in Figs. 7-9. As shown in Table 4, although ranked first, third, and fifth places, Mongolian medicinal materials, Mon-
golian medicine, and medicinal materials were not taken into consideration because they were retrieval terms. In addition, clinically
related research, with clinical efficacy, clinical research, treatment, and clinical experience as the keywords, was a momentous hotspot
in the field of Mongolian medicine and medicinal materials. The results demonstrate that current research in Mongolian medicine is
gradually shifting toward clinical studies with a focus on application, which better highlights its practical significance.

As shown in Fig. 7, diseases of the skeletal system, including fracture, lumbar disc herniation, and rheumatoid arthritis, were the
most studied diseases in Mongolian medicine and medicinal materials. Sa disease is a Mongolian medical name for a disease that is
equivalent to cerebrovascular disease in Western medicine, and it is also a widely studied disease.While Eridun-Urile was the most
studied prescription (Fig. 8), Kusnezoff Monkshood Root was the most studied Mongolian medicinal material (Fig. 9), and acupuncture
therapy of Mongolian medicine was the most studied traditional therapeutic technique of Mongolian medicine (Fig. 10).

In terms of cardiovascular and cerebrovascular disease, it was reported that the prevalence rate in Mongolian people is significantly
higher than that in other ethnic groups and is even the leading cause of death among Mongolians, and this phenomenon is attributed to
the Mongolian dietary tradition of consuming large amounts of red meat and Baijiu [20]. Gastrointestinal disorders, such as ulcerative
colitis [21], caused by disturbances in gastrointestinal homeostasis are also closely related to this Mongolian diet. In addition, the high
intake of dairy products and solid oil may be closely related to the onset of rheumatoid arthritis [22].

Among the top 10 Mongolian medicine prescriptions most studied, Eridun-Urile is often used in the treatment of cerebrovascular
diseases and osteoarthritis etc.Hepatitis-7 is mainly used to treat ulcerative colitis. Gurigumu-13 mainly treats migraine, allergic
rhinitis and eye diseases [23]. Garidi-13 is mainly used to treat cerebrovascular[24] diseases and rheumatic diseases. Sendeng-4
mainly treats joint diseases. Amuri-6 mainly treats indigestion, constipation and other digestive disorders. Xieriga-4 mainly treats
diabetes and urinary frequency disorder. Naru-3 mainly treats rheumatoid arthritis and osteoarthritis [25]. Bateri-7 mainly treats
acute pancreatitis and ulcerative colitis and other intestinal disorders. Sugemule-5 mainly treats depression, heart diseases, and so on.
As can be seen from the above, the main diseases treated by the common formulas in Mongolian medicine include cardiovascular and
cerebrovascular diseases, arthritis-like diseases, digestive system diseases and so on.Garidi-13 is often used to treat cerebrovascular
diseases, diabetic peripheral lesions and so on.

At the same time, osteopathy, manual reduction, massotherapy, and brain vibration therapy are all traditional therapeutic tech-
niques of Mongolian medicine and are used to treat traumatic injuries such as concussions, fractures, and joint dislocations.This is
probably because Mongolians are nomadic, so they often have traumatic brain injuries and joint-type diseases.And it can be seen that
there is a strong correlation between the common diseases of Mongolian people and research on treatment, such as Mongolian
medicine prescriptions, and traditional therapeutic techniques of Mongolian medicine.

Table 4
Main keywords in Fig. 6 with Chinese name and English name.

Cluster ~ Main keywords

#1 HPLC, Composition research, Pharmacological action, Thin layer chromatography scanning(TLC), Orthogonal test, Gas chromatography(GS), Processing
technology, Extraction technique, Toxicity toxicology, Fingerprinting, Flavone, Gardenoside, Fructus Choerospondiatis, Long Pepper, etc.

#2 Mongolian medicinal materials, Experiment research, Antioxidation, TNF-a, Rat, Inmunity, Apoptosis, Tumor, Liver injury, Free radical, Hepatic
fibrosis, Blood lipid, Depression, Osteoporosis, Heyi, Digeda-4, Gurigumu-13, Tonglage-5, etc.

#3 Mongolian medicine, Clinical efficacy, Acupuncture and moxibustion therapy, Fracture, Osteopathy, Thermo-acupuncture therapy of Mongolian
medicine, Fumigation therapy, Lumbar disc herniation, Spondylosis, Scapulohumeral periarthritis, Manual reduction, Pain, Small splint fixation,etc.

#4 Colitis, Oral ulcer, Zoster, Acne, Pressure ulcer, Combination of Chinese and Mongolian Medicine, Hatagageqi-7, External application therapy, Niruha
therapy, Sanzi decoction, Tuberculosis, Cervical erosions, Advantage.

#5 Mongolian medicine and medicinal materials, Clinical experience, Badagan, Nephritis, Calculus, Cholecystitis, Hepatitis B, Diarrhea, Brucellosis,
Cirrhosis, Academic thought, Application Therapy, Chronic bronchitis.

#6 Gastritis, Constipation, Functional dyspepsia, Peptic ulcer, Helicobacter pylori, Amuri-6.

#7 Dysfunctional Uterine Bleeding, Dysmenorrhea, Perimenopausal syndrome, Pelvic inflammatory disease, Treatment, Prevention, Uleji-Urile.

#8 Vertigo, Concussion, Migraine, Brain vibration therapy.

#9 Chinese medicine and medicinal materials, Tibetan medicine and medicinal materials, Ethnomedicine and Ethnic medicinal materials, Development,
Theory, Comparative study, Gout, Textual research on materia medica.

#10 Stroke, Eridun-Urile, Garidi-13, Diabetes.

#11 Coronary heart disease, Angina pectoris, Chronic heart failure, Arrhythmias, Myocardial ischemia, Heart tingling, Bronchial asthma, Xiong-Agari-8.

#12 Urticaria, Psoriasis, Medicated bath, rheumarthritis, Application.

Keywords with the strongest citation bursts are the most cited in a period and can reflect the cutting-edge trend of a field. Table 5 shows the top 30
keywords with the strongest citation bursts, in which the red bars indicate high citations in the corresponding period, while the green bars show the
opposite.
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Table 5
TZp ;0 keywords with the strongest citation bursts from 2000 to 2022.

Keywords Strength  Begin  End 2000-2022

Chinese name  English name

REH Mongolian medicine and medicinal materials ~ 19.61 2000 2006 BN NN BN BN BN BN BN e e e e e e m e m  m  m  E
WETE Trace element 11.46 2000 2009 NN NN NN NN B B B B e e e e
B%xF Badagan 10.47 2000 2003 BB B N o o e e e SN SN SN BN BN BN BN BN BN BN BN BN BN
NBUTE External application therapy 7.14 2000 2010 b N NN NN N BN BN BN B B BN e e e e e e e e w me
ERIRLE Orthogonal test 13.77 2001 2010 o B N NN N NN BN BN BN e e e e e e e
il Hepatitis B 5.91 2001 2008 e BN NN N BN BN BN B e e e e e e e e e m me
LRI Piperine 12.11 2003 2011 e e e BN N N N B B B B e e e e
RFE Gardenoside 7.96 2003 2007 o e BN NN B B B e e e e e e
e Theory 7.38 2003 2008 e v e BN OB BN BN BN BN e e e e e
p=tid Treatment 29.04 2004 2011 o o e e BN BB B B e e e
TEMRE Qualitative research 5.99 2005 2011 o e e O N N B e e e
R E AR Microwave digestion 7.37 2006 2009 oo s v o BB B B e e e e e e e e e
ERH Volatile oil 5.72 2006 2010 s s o e e BN BB B e e e
BEITZ Processing technology 11.52 2007 2009 oo s o e BB B s e e e e e e e e e
=P Aconitine 5.72 2007 2010 s o o BB B B i e e e
W Drug efficacy 7.03 2008 2012 i s o s s e BB B B B e e o
BE Dysmenorrhea 5.58 2009 2014 e o s e o e OB BB B e e e e e
IRPREZ 3 Clinical experience 9.55 2010 2012 o o BB B e e e
=AgMmAE Hyperlipidemia 5.36 2011 2014 o o v v B B B e e
as: 58 Liurui Pill 5.34 2012 P L L L L BB
SRR E Literature study 5.4 2013 2014 o o e BB e e e e
FEEM Manual reduction 6.82 2016 2018 s o e o e o BB e e
AEH Western medicine 11.2 2017 2020 s oo o e BB e
FARBAE Academic thought 6.15 2017 2020 o o o e e BN B e
BT & Application therapy 5.89 2018 2020 s e e e e e e e e e o BB B
REHZ Massotherapy of Mongolian medicine 6.77 2019 2022 o o o m  m mw w mw we  ee ee se B BN BN
BB Osteoporosis 5.6 2019 2022 e o w0
RETE Rehabilitation therapy 5.54 2019 2022 o o o e e e e e e e e s B BN BN

(continued on next page)
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Table 5 (continued)

Keywords Strength  Begin  End 2000-2022

Chinese name  English name

[BIESi$5¢ Clinical efficacy 33.46 2020 2022 o e e e e e e e e e e e s s BB

RISk Echinops latifolius Tausch. 5.74 2020 2022 mm oo o e e e e BB

*: Strength indicates the strength of the keyword bursting; the greater the strength is, the more frequently the keyword appears in the burst period.
Begin and End represent the start and end of the keyword emerging, respectively.
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Fig. 6. Top 20 keywords on Mongolian medicine and medicinal ranked by frequency.
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Fig. 7. Top 10 disease on Mongolian medicine and medicinal ranked by frequency.

3.4.2 Keywords visualization analysis.

Cluster analysis of keywords can predict hotspots, while burst analysis can reveal cutting-edge trends in a research field [26].
VOSviewer and CiteSpaceV were employed to generate keyword visualization analysis maps and to obtain the emergence time and
evolution of research hotspots in Mongolian medicine and medicinal materials.

VOSviewer was applied to generate a cluster map of keywords with a high research frequency of more than 20. As shown in Fig. 11
and Table 4, the keywords could roughly be divided into 12 clusters, indicating that there were 12 hotspots in this field.

In the overall analysis, these 12 clusters can be categorized into four categories. These include studies on the components of
Mongolian herbal medicines, research on the pharmacological effects of Mongolian prescriptions, investigations into the main ther-
apies and techniques in Mongolian medicine, and the primary diseases treated in Mongolian medicine. Specifically, studies on the
components of Mongolian herbal medicines are mainly represented by clusters #1 and #9. #1: Research the compositions of Mon-
golian medicinal materials by using HPLC, TLC, and GS. #9: Comparative study of Mongolian medicine and medicinal materials and
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Fig. 8. Top 10 prescriptions on Mongolian medicine and medicinal ranked by frequency.
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Fig. 9. Top 10 medicinal materials on Mongolian medicine and medicinal ranked by frequency.
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Fig. 10. List of the top 10 traditional therapeutic techniques of Mongolian medicine.

Heliyon 10 (2024) 35499

other ethnomedicine and ethnic medicinal materials, such as Chinese medicine and Tibetan medicine. The research on the pharma-
cological effects of Mongolian prescriptions is primarily represented by cluster #2.#2: animal experimental studies were carried out to
explore the pharmacological action of traditional Mongolian prescriptions, such as antioxidation, immune regulation, and apoptosis
regulation. The primary therapies and techniques in Mongolian medicine are covered by clusters #3, #4, #8, and #10. #3: Clinical
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Fig. 11. Cluster of keywords.

research of traditional Mongolian therapeutic techniques, such as acupuncture and moxibustion therapy, osteopathy, and thermoa-
cupuncture therapy, with clinical efficacy as the primary objective. #4: Research, mainly focused on Mongolian medicine, was
administered through the skin or mucous membrane to treat colitis, oral ulcer, zoster, acne and other diseases. #8: Studies mainly
focused on a traditional Mongolian therapeutic technique, brain vibration therapy, and its indications, such as vertigo, concussion, and
migraine. #10: Research on Eridun-Urile and Garidi-13 (two famous traditional Mongolian medicine prescriptions) and their main
indication. Other diseases primarily treated in Mongolian medicine include clusters #5, #6, #7, #11, and #12.#5: Clinical research of
Mongolian medicine and medicinal materials on treating diseases was mainly hepatobiliary, including cholecystitis, hepatitis B,
diarrhea, and cirrhosis. The four remaining clusters were concentrated on different diseases: #6 gastrointestinal disorders, #7 gy-
necological diseases, #11 heart diseases, and #12 dermatoses.

As a nomadic ethnic group on the grassland, the Mongolians were known as the people on horseback. In production and living
activities, Mongolian medicine has accumulated rich experience in the treatment of fracture, dislocation, and other skeletal system-
related diseases, as shown in Fig. 11 #3.

According to the visualization analysis of keywords, the research in the field of Mongolian medicine and medicinal materials could
be obviously divided into basic research with compositions and pharmacological action of Mongolian medicinal materials and pre-
scriptions as targets (#1 and #2 in Fig. 11), while clinical research with the usage of Mongolian medicine to cure diseases was another
important part (#3-#8, and #10-#12 in Fig. 11). In addition, China is a multinational country, and the comparative study between
Mongolian medicine and medicinal materials and other ethnomedicine and ethnic medicinal materials is another characteristic part of
Mongolian medicine and medicinal materials (#9 in Fig. 11).

The keywords in Table 5 can be broadly divided into three periods: 2000-2007, 2008-2015, and 2016-2022. The research in the
first period (2000-2007) mainly focused on the compositions of Mongolian medicinal materials, and clinical research was also a
hotspot in this period. Meanwhile, the most studied disease in this period was hepatitis B. In the second period (2008-2015), the
researchers attached importance to the summary of clinical experience and literature study. In the third period (2016-2022), academic
thought and traditional Mongolian therapeutic techniques, such as manual reduction, application therapy, massotherapy of Mongolian
medicine, and rehabilitation therapy, became research hotspots. The research on clinical efficacy, osteoporosis, and Echinops latifolius
Tausch. might be cited frequently in the coming years and could represent emerging trends.

4. Strengths and limitations

To the best of our knowledge, this is the first bibliometric analysis to investigate the development process of Mongolian medicine
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and medicinal materials in China with CiteSpaceV and VOSviewer. We analyzed the journals, keywords, and authorship to generate
the development process, emerging trends, and hotspots in this field. Nonetheless, this study also has limitations. The most important
limitation is that the publication format of the CNKI database cannot be used for further cocitation analysis and citation analysis by
CiteSpace and VOSviewer. Second, with the continuous updating of publications in CNKI, our retrieval results might be different from
the actual number of included publications.Finally, although the literature in other databases (e.g., web of science, etc.) is very limited,
their inclusion may have had some impact on the results.When merging synonyms, it was found that no unified standard for the
Chinese translation of Mongolian medical terminology existed; for example, Shier could be translated into botht'H (Xieri) and ##I
(Xila). The nonstandard vocabulary of basic concepts has seriously hindered the dissemination of Mongolian medicine. Similarly, the
names of Mongolian medicine prescriptions were nonstandard, which also affected their application and promotion. Although some
researchers have proposed the importance and existing problems of Mongolian medicine standardization [27], the overall stan-
dardization process is far from sufficient.

5. Discussion

In general, research on Mongolian medicine and medicinal materials has gradually increased from 2000 to 2022, especially in the
last 10 years, which shows that an increasing number of Chinese researchers are interested in this field. However, some problems have
hindered the development of Mongolian medicine and medicinal materials. The standardization of Mongolian medical terminology is
the biggest obstacle to communication and cooperation, and it has received little attention. The quality and process standardization of
Mongolian herbs have achieved some success [27].With traditional medicine gaining worldwide increasing attention in recent de-
cades, both Chinese medicine and Ayurveda have undergone great development and are widely used as alternative or complementary
medicine in Western countries. However, traditional Mongolian medicine is rarely studied. Based on WoSCC from 1991 to 2021, there
were only 234 publications in the field of Mongolian medicine and medicinal materials, and China led the ranking (153 articles, 68 %).
There were few studies on Mongolian medicine and medicinal materials worldwide during this period. China was the leading country
in this field; therefore, we took the development process in the field of Mongolian medicine and medicinal materials research in China
as the representative for analysis.

In China, Mongolian medicine and medicinal materials have always been important branches of Chinese ethnomedicine and ethnic
medicinal materials, but the overall analysis of the development process of this field in China is still very scarce. The combination of
bibliometrics and visualization analysis of the publications in this field can help researchers sort out and analyze the potential in-
formation more scientifically and objectively [28]. This study used bibliometric and visualization software CiteSpace and VOSviewer
to comprehensively analyze the content and quantity of 8362 articles in CNKI from 2000 to 2022, aiming to reveal the development
process and cutting-edge trends of the nearest years in this research field in China.

In conclusion, research on Mongolian medicine and medicinal materials in China developed rapidly, and the number of articles
increased greatly. The research teams cooperated and communicated closely, the distribution of researchers of all ages was reasonable,
and the research level was gradually improved.

From 2000 to 2022, the research hotspots in this field in China developed from the simple analysis of compositions to the tradi-
tional therapeutic techniques of Mongolian medicine, accentuating the characteristics of Mongolian medicine. These findings might be
valuable for researchers in this field to determine future research directions, academic exchanges, and cooperation. This study
demonstrates that a comprehensive understanding of the authors, journals, institutions, and other collaborative aspects in the research
field of Mongolian medicine can be obtained through bibliometric analysis. Furthermore, analysis of research areas and hotspots such
as commonly used drugs and prescriptions and prevalent diseases in Mongolian medicine can also be conducted. The study also
identified certain shortcomings and proposed improvement measures in current research on Mongolian medicine, providing foun-
dational support for future research in this field.
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