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Abstract: Objective To investigate the research hotspots and frontier trends of the borneol industry and to provide a visual basis for
subsequent research innovation and high-quality industrial development of borneol. Methods Collect and organize relevant literature
on borneol from the China National Knowledge Infrastructure (CNKI) and the Web of Science (WOS) core databases. Use CiteSpace
software to perform visual processing of the publication volume, authors, publishing institutions, and keywords of Chinese and English
literature. Furthermore, analyze the distribution characteristics and differences of various hot frontier themes in Chinese and English
literature through the visual maps. Results A total of 3 515 Chinese articles and 1 718 English articles were retrieved. the more active
authors in publishing are Wang Jian, Zheng Xiaohui, and Nariman F. Salakhutdinov. The Chinese Academy of Sciences, Chengdu
University of Traditional Chinese Medicine, Guangzhou University of Chinese Medicine, and the Russian Academy of Sciences are
currently the main research institutions. keyword analysis shows that the research hotspots at home and abroad in the past 20 years

mainly focus on the effect of ice tablets on the permeability of the blood-brain barrier and the effect of promoting permeability. Chinese
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literature often revolves around traditional Chinese medicine theories and culture, researching the ascending drug-guiding action of
borneol and the quality control of traditional Chinese medicine formulations containing borneol. In contrast, English literature explores
more on the molecular mechanisms of plants that are sources of borneol, the synthesis of borneol derivatives, and the analysis and
biological activity of components rich in borneol essential oil. Conclusion The current stage of the Chinese medicine borneol industry
is marked by rapid development and heightened attention. For future research, it is imperative for researchers to base their work on
traditional Chinese medicine theories and clinical practices. They should aim to elucidate the regulatory mechanisms of borneol
crossing the blood-brain barrier, integrating cutting-edge technologies. Efforts should be made to enhance targeted improvements in
Cinnamomum camphora chvar. Borneol and the development of essential oils. Additionally, leveraging artificial intelligence
technology can empower the inheritance and innovation of traditional Chinese medicine, delve into the vast data of Chinese medicine,
and promote the research and development of new borneol-based drugs. It is crucial to pursue a multidisciplinary, multi-directional,

and multi-pathway development approach, break through the bottlenecks restricting growth, and earnestly advance the high-quality

development of the entire borneol industry chain.
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Table 3 Institutions publishing in Chinese literature
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2 HERNE 149 0.02 chemical composition 295 0.09
3 JREFRAE 141 0.15 antimicrobial activity 243 0.04
4 AT G 119 0.05 antioxidant activity 145 0.13
5 P 107 0.03 essential oil composition 136 0.12
6 LA 106 0.23 antibacterial activity 126 0.13
7 A 5 5 95 0.23 antioxidant 116 0.06
8 RIRUKF 80 0.13 in vitro 114 0.08
9 Jo Al 64 0.21 constituents 109 0.05
10 iz 61 0.13 extracts 104 0.01
11 e A< 2 F 57 0.03 borneol 94 0.01
12 37 56 0.11 plants 94 0.14
13 HE A 53 0.06 components 86 0.02
14 il % 47 0.16 antifungal activity 69 0.07
15 AR 47 0.03 antibacterial 67 0.12
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Table 6 Cluster labels for keywords in Chinese literature
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UK ORS00 e e A AE s T A Fe s 2, G
HARPUE AT 2 15 PEB-401 (#6 antioxidant activity
#9 tmunbyanussubsp). Al FICCHERTEIE H 4T
M EBCRIRZ UK AT S5 F0 CEAH AR FH U5 T
B NTEER (#8 molecular docking) .

243 REARIL R IZOUIR ORI SAE
LG Ay Hp S I B MRS, AR [A] RO s B
UK I FE IR R R R R % o v SO ] SR WL
6-A, ZEF IR 2003—2010 FUKF 5L FEM E T

RT RXCBKBIRBERE
Table 7 Cluster labels for keywords in English literature

R FEh

RIArEA R

0# 2013 cinnamomum camphora; natural product; camphor; gene expression; thymus

1# 2012 principal-component analysis; rosmarinus officinalis; contact toxicity; enzyme inhibition; fumigant toxicity

2# 2012 Dblood-brain barrier; essential oil; borneol; pharmacokinetics

3# 2010 Acid; complexes; molecular chirality; phenological stages; thymus hyemalis

4# 2012 stable isotope dilution assay; aroma extract dilution analysis; cinnamomum burmannii; terpenic alcohols genome

5# 2017 borneol; brain targeting; cerebral ischemia; tanshinone iia; tumor therapy

6# 2011 antioxidant activity; anti-inflammatory activity; borneol; origanum majorana; sage

7# 2010 borneol dehydrogenase; perfumery alcohols; camphor; artemisia ketone; mechanism

8# 2012 molecular docking; antifungal activity; antiviral activity; borneol derivatives; inhibitors

9# 2009 tmunbyanussubsp; secondary metabolites; superheated water extraction; lavandula spp; gas chromatography-mass

A B
Keywords Year Strength Begin End 2003—2023 4 Keywords Year Strength Begin End 2003—2023 4
% 2003 7.80 2003 2008 carvacrol 2003 3.59 2003 2008
PR 2003 7.16 2003 2007 =——— volatile constituent 2003 5.06 2004 2005 —==—r
52 2003 4.83 2003 2005 == essential oil 2003 3.92 2005 2007 ==
Ll 2003  4.81 2003 2008 vulgare 2003 529 2006 2009 ———
HORIEE 2003 4.64 2003 2005 = extract 2003 534 2007 2012 —_—
TRIT 2003  4.16 2004 2008 ~— growing wild 2003  4.89 2008 2013 —m—
HPLC 2003 6.09 2005 2008 methanol extract 2003 3.65 2009 2016 -
TLC 2003 4.36 2006 2008 == variability 2003 3.61 2009 2015 —
VARERES 2003  5.95 2007 2010 —_— diptera 2003  3.62 2010 2011 _
itk 2003 4.27 2010 2013 —_ rat 2003 588 2012 2018 —
Y H 2003 436 2011 2017 — wild 2003 4.47 2015 2016 - —
KRN 2003 6.15 2012 2017- —_— nanoparticle 2003 390 2017 2021 —
LTRE 2003 4.18 2012 2016- — blood brain barrier 2003 6.12 2018 2023 —
L 2003  7.66 2014 2017 — pharmacokinetics 2003 6.11 2018 2020 —
FHZ5 8 2003 7.24 2017 2021 — cerebral ischemia 2003  4.05 2018 2021 - S
JE i 2003 4.59 2017 2023 e borneol derivative 2003  3.73 2018 2023 - —
Alem 2003 3.90 2017 2023- — lavender 2003 3.92 2019 2023 E—
FERIFLET 2003 5.83 2018 2023 ——  temperature 2003 3.66 2019 2021 —
BmizHE 2003 8.53 2019 2023 —  gene 2003 455 2021 2023 —
WRFH 2003 4.87 2019 2020 — mechanism 2003 3.92 2021 2023 - —

Bl 6 KRWIRPX (A). FEXX (B) XEAXEIARIAATRL ST
Fig. 6 Visualization analysis of emerging keywords in Chinese (A) and English (B) literature on borneol research
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