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Knowledge map analysis of osteoclast differentiation regulated by traditional
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[ Abstract] Objective To analyze the current research status, hotspots and trends in
osteoclast differentiation regulated by traditional Chinese medicine (TCM) using knowledge maps.
Methods Relevant literature on the regulation of osteoclast differentiation by TCM published
between January 1, 2000 and June 22, 2022 was retrieved from CNKI, VIP, WanFang Data, and Web
of Science databases. CiteSpace and VOSviewer softwares were employed to construct knowledge
maps of authors, institutions and keywords. Results A total of 962 Chinese articles and 229 English
articles were included. From 2000 to 2022, the number of publications has steadily increased both
domestically and internationally, and the overall quality of the literature was high. The authors

with the most Chinese publications were Zhou Lingling and Zhang Qiaoyan, each with 11 articles,
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while the leading English author was Qin Luping, with 9 articles. The institutions with the most publications
were Nanjing University of Traditional Chinese Medicine (30 Chinese articles) and Fudan University (13 English
articles). Keyword co-occurrence analysis revealed 20 clusters for Chinese keywords and 17 clusters for English
keywords, respectively. The research hotspots focused on the regulation of osteoclasts through the OPG/RANKL/
RANK pathway, NF-«B signaling pathway, and MAPK signaling pathway by Chinese medicinal herbs, such as
Epimedium, Rhizoma Drynariae, and Yougui drinks, targeting diseases like osteoporosis, rheumatoid arthritis, and
femoral head necrosis. Conclusion Research on the regulation of osteoclasts by TCM is rapidly advancing. The
mechanism of TCM monomers and compounds in the treatment of osteoporosis, rheumatoid arthritis, femoral
head necrosis and other diseases may be a hot topic in future research. At present, the mechanism of TCM for the

study of osteoclast differentiation is still unclear, highlighting the need for enhanced communication and deeper

collaboration between domestic and international researchers to facilitate further advancements in this field.

[Keywords] Osteoclast; Differentiation; Traditional Chinese medicine; Osteoporosis; CiteSpace;

VOSviewer; Knowledge maps
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LuRE st (D IF (2021/% )
Journal of Ethnopharmacology 25 5.195
Evidence—based Complementary and Alternative Medicine 14 2.650
Frontiers in Pharmacology 13 5.998
BMC Complementary and Alternative Medicine 8 4.782
Biomedicine & Pharmacotherapy 7 7.419
Phytomedicine 7 6.656
International Immunopharmacology 7 5.714
Molecules 6 4.927
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Biological & Pharmaceutical Bulletin 5 2.264
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Figure 2. Chinese author collaboration network of traditional Chinese medicine regulating osteoclast differentiation
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Figure 3. English author collaboration network of traditional Chinese medicine regulating osteoclast differentiation
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Figure 4. Chinese institutional collaboration network of traditional Chinese medicine regulating osteoclast differentiation
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Figure 6. Chinese keyword co—occurrence map of

traditional Chinese medicine regulating osteoclast
differentiation
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PR SCOCEE] e AR
T B L 0.22 414
LERI TN 0.18 302
TR AL 0.11 126
FERITT R 0.20 87
LTS 0.25 64
Y628 S5 BT 0.28 46
AR 0.06 37
Anf 531k 0.08 30
N 0.41 25
AR 0.03 25
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Table 4. English keyword information for traditional
Chinese medicine regulating osteocalst differentiation

YL ] stk AR
differentiation 0.15 65
expression 0.33 50
NK-kb 0.11 42
cell 0.02 42
activation 0.17 34
bone resorption 0.37 30
osteoporosis 0.07 29
in vitro 0.16 26
rheumatoid arthritis 0.04 26
osteoclast differentiation 0.08 25
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Table 5. Chinese keyword clustering information table for traditional Chinese medicine regulating osteoclast

differentiation
G5 FbE S ERE Ay FRss
#0 51 0.938 2009 NG BCEAnAE; AT
#1 39 0.895 2010 P25 BRI ; RANKLIE I
# 38 0.921 2010 MAPKIE M 5 354500 (550 i
#3 36 0.959 2007 BRI SR AR
#4 35 0.968 2006 ELOPHERER; PUB M IER; Ha gy
#5 34 0.971 2015 HRMITT 55 Wil as B 7SR AL
#6 32 1.000 2013 WA B TTEiAS s rhEgy
#7 31 0.931 2012 AT, B —2H
#3 29 1.000 2013 B FERGRIEATR; BE A
#9 29 0.994 2015 BRI AL sk
#10 28 0.962 2012 MR AL A i
#11 26 0.955 2014 SR AT B0k BT 4R
#12 23 0.970 2006 SIS WORPAES s
#13 23 0.931 2006 B B R TS
#14 21 0.947 2009 BHLUEAT R F s KE
#15 20 0.968 2013 BER s LW THAYT
#16 16 0.953 2012 RANKL/OPGil 5 H IR ; MC3T3-E14)if
#17 16 1.000 2007 RAW 264.7; #F40; /DRI
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Table 6. English keyword clustering information table for traditional Chinese medicine regulating osteoclast
differentiation

G MR FERRME D (%3

#0 36 0.99 2007 primary osteoporosis; cortex eucommiae; collagenase—1

#1 35 0.903 2008 bone resorption; Nfatcl; osteoclast differentiation

#2 35 0.942 2011 bone mineral density; ovariectomized mice; metabolomics

#3 35 0.865 2013 subchondral bone; breast cancer; osteoarthritis

#4 31 0.848 2015 DC-STAMP; Nrf2/NF-xb/NFatcl signaling; achyranthes bidentata exiract
#5 31 0.865 2012 NK-«b; osteoclasts; bone remodeling

#6 27 0.959 2009 cell culture; composite/hard tissue; tissue culture

#7 22 0.925 2015 signaling pathway; RNA-seq; cancer in vitro

#8 22 0.923 2013 rheumatoid arthritis; activation; collagen—induced arthritis

#9 20 0.908 2013 reactive oxygen species; ophiopogonin d; taxol

#10 19 0.826 2014 Er—xian decoction; Xianling Gubao capsules; cordycepin

#11 18 0.965 2009 butanol fraction; ovariectomized (ovx) rats; bone mineral density

#12 17 0.883 2009 Gu-sui-bu; dioscin; endochondral ossification

#13 17 0.872 2013 arthritis; estrogen receptor alpha; herbal formula

#14 11 0.956 2015 thearubigins; Trachelospermum jasminoides (lindl.) lem; osteoclast differentiation
#15 8 0.984 2019 ABC-CEJ; bone mass; type—H vessel

#16 5 1.000 2020 bioactive compounds; hypoglycemic mechanism; systematic pharmacology
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