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Abstract: Objective To visualize and analyze the research dynamics and focus of attention of berberine by bibliometrics, with a
view to providing theoretical support for the in-depth research and application of berberine. Methods With berberine as the
keyword, four databases were searched, namely, China National Knowledge Infrastructure (CNKI), Wanfang, VIP, and Web of
Science (WOS), and the literature was imported into NoteExpress literature management software for duplicate checking and

screening. Using Excel, CiteSpace, and VOSviewer, the current status of domestic and international berberine research was visually
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analyzed from the levels of issuing trend and country distribution, issuing institutions, issuing authors, and keywords. Results A
total of 11 219 articles were retrieved that met the requirements, including 6517 articles (58.07%) in Chinese and 4702 articles
(41.93%) in English. The research field of berberine is now in a stable development stage, with the main body of research
concentrated in China, and the international academic attention is also increasing year by year, and the annual number of
publications shows a continuous upward trend. Analysis of the research collaboration network showed that there was a clear block
distribution among the authors of the literature, and the Institute of Chinese Materia Medica, China Academy of Chinese Medical
Sciences was the largest institutional collaboration center. Based on the analysis of high-frequency keyword co-occurrence, the
current research hotspots focused on the molecular mechanisms of berberine in diabetes treatment, apoptosis and autophagy, insulin
resistance, antimicrobial activity, and regulation of intestinal microbiota. In addition, the Chinese literature also pays special
attention to the optimization of berberine extraction and purification process, the establishment of quality evaluation stand ards, and
the development of new drug delivery systems and other application-oriented research directions. Conclusion The research field
of berberine has received continuous attention, and the utilization of multi-omics technology for mechanism analysis, the
development of new dosage forms that meet the needs of precision medicine, and the exploration of new indications will become
the future research trend of berberine. In addition, in order to further explore the potential of berberine, interdisciplinary
collaboration and new technologies should be further strengthened.

Key words: berberine; bibliometrics; visual analysis; CiteSpace; VOSviewer; diabetes; apoptosis; autophagy; insulin resistance;

antibacterial; intestinal microbiota regulation
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F 4 IrEE P HIURE =50 HSK5E1A

Table 4 Keywords with frequency > 50 in Chinese literature

el KB IR P EAT L IR
1 ZINBETR 1884 13 2R 98
2 EEE 468 14 W PRI 88
3 i 451 15 PN 83
4 WEH 279 16 JR Az 83
5 R 237 17 TOERL 67
6 iy 181 18 Rz 64
7 BT 146 19 SEoN S 57
8 JiR B AR 146 20 A 56
9 RO 144 21 PEFIAL 55
10 T2 130 22 ML T 51
11 IEAZ S 118 23 T 50
12 LR 116
5 ETEEF HBUR B =50 HSKHE1A
Table 5 Keywords with frequency > 50 in English literature
Fs KB tH K Fs KA tH IAIIK
1 expression 619 27 berberine hydrochloride 102
2 mechanism 500 28 proliferation 102
3 apoptosis 484 29 kinase 102
4 in vitro 477 30 induction 102
5 oxidative stress 416 31 delivery 101
6 activation 391 32 drug 99
7 cell 385 33 model 93
8 inhibition 365 34 signaling pathway 90
9 inflammation 248 35 injury 87
10 pathway 226 36 acid 87
11 growth 222 37 binding 86
12 activated protein kinase 213 38 breast cancer 83
13 insulin resistance 199 39 dysfunction 82
14 rat 185 40 therapy 77
15 gut microbiota 153 41 drug delivery 74
16 cancer 145 42 obesity 73
17 metabolism 144 43 induced apoptosis 72
18 protein 133 44 resistance 69
19 alkaloid 132 45 autophagy 68
20 nanoparticle 126 46 down regulation 65
21 mice 122 47 gene expression 63
22 cancer cell 120 48 extract 60
23 disease 119 49 protein kinase 51
24 NF-«xB 116 50 DNA 50
25 derivative 115 51 combination 50
26 Alzheimers disease 108
CiteSpace A A I EUBMA BU SR, S b9 SOk B 11 s, OCCERIES 2] 549 SORHERE T

AT R, FFT1 364 2kiELR, o 11 ANMREE- (R 6).
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Table 6 Clustering information of keywords in Chinese literature
REFT S{A REAR BRI
#0 0.914 /INEETR, ANBEDR. ERER/NEEDH. EBEABL. RAEH T BOER
#1 0.815 KE RE- dHMAT. BWE, AT, B9
#2 0.769 A B N MR T ATAE . ERER/NEERR
#3 0.736 LT Z JREULZ. IEAESe. #ha. S, $2H
#4 0.821 BT BT Z9Me. B ARV, KB
#5 0.789 i JR 9 BEPRIG . 25805, R, BAh. AR08
#6 0.759 =% Ry EAER . ha. SiMETE. NEE
#7 0.819 FrilE FENE. BhE, mRUBAH. SRR NEET
#8 0.843 HE WE. PR, EEI. SElE. T
#9 0.981 TRzl HhELZG . CRIME. N REEML.
#10 0.906 HEZ HEANE, flg, EmEN BT, flg T2
#11 0.998 Z B ZOJE. WEI. EEZE . Bk DOS/NBER

REBHAE (0) 50540 4 (>04), BIHEEAH
R TEIRCEME (S) 4 0.8289 (>0.5), UiHIEEE
L, SR ] ) 8 Pt 3 T P A b AN [ e
T SRR AL, 7 R MRS TR B DG FE TR 1)
SEREJF AR, I ELARE R SR LRI 2025 £ 5 H
FUERT R BRRIRAS » 128 ) A () 28 B i — MK
TR A5 S T SR A FR AL, B C0 AR LA R
A BERR IO, SR ST R I R A AR HERT)

W 6 Fi7n, IHS BEIRI E 7R 1 /NBER
P2 ERAE FH S FLAE FA ML SR em2 S . 283
PR T2, B BT, BIe (e lisr B
#7 HENE . RIH0 HZ O, RBET/NEERT
R EEEENE. b, #0 /DNBETR. #1 KR
#2 PSS #3 PR 2 #S IR . #6 1L
#7 Er I IR R R — EL R R 2025 5 H,
e BIX e QI 48 52 RV E
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Table 7 Keywords clustering information of English literature

KBRS SH ERAM EESEES g

#0 0.688 insulin resistance insulin resistance. oxidative stress. meta-analysis. endoplasmic reticulum stress.
metabolic syndrome

#1 0.817 pharmacokinetics pharmacokinetics. bioavailability. drug delivery. nanoparticle. chitosan

#2 0.702 antibacterial activity ~ antibacterial activity. berberine derivatives. derivative. discovery. biofilm

#3 0.811 deoxyribonucleic acid deoxyribonucleic acid. binding. berberine small molecule. circular dichroism

#4 0.796 apoptosis apoptosis. breast cancer. growth. proliferation. down regulation

#5 0.84  gut microbiota gut microbiota. ulcerative colitis. blunt snout bream. intestinal microbiota. lipid
metabolism

#6 0.873 cell cell. PPAR gamma. mechanism. activation. adipocyte differentiation

#7 0.85  protein protein. expression. cell suspension culture. biosynthesis. ranunculaceae
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BT SR B R HT 25 SR

KR e o TR 4R

1989—2025 4

MEFAR 1989 1099 1989 2007
k2 1991  7.72 1991 2002
7 1996 1377 1996 2003
R 1996 740 1996 2006
=R 1997 831 1997 2010
HfaEa 2001 817 2001 2008
HH 1990 10.51 2005 2009
JRERRE 1997 7.79 2005 2008
ERORA 2007 871 2007 2015
[ENEAPR 1991  7.89 2007 2014
HRE 2003  7.68 2011 2018
AT 2007 1137 2013 2018
SRR IR 2008 10.75 2014 2018
TR 2013 7.73 2014 2018
RAE 2016 9.18 2016 2023
KR2EFEHE 2013 748 2016 2025
JRLEE 2006 1623 2017 2025
miEEEE 2013 1412 2017 2025
=LA 2018 11.54 2018 2025
TR 2019 1777 2019 2023
BRI 2013 1150 2019 2025
SR 2008 776 2019 2022
YERPLE] 2006 1949 2020 2025
2477 2020 879 2020 2023
sy 1990 826 2020 2025

13 ARk RIASRIERE (7T 25)
Fig. 13 Emergence map of keywords in Chinese literature (top 25)
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expression” (2006—2017 4, RPIEE 18.14) K
“invivo” (2010—2017 4F, FRILGRMEE 15.11) S0
W, bR R [ B R RIS RS S
B FRATI R R . OFARAIHT BB (2018—
2025 1), LA “nanoparticle” (2021—2025 4F, R

FRIE 18.5). “delivery” (2021—2025 4F, RILsRE
13.28). “bioavailability” (2021—2025 4, ZEI5H
J 9.73) 1 “ulcerative colitis” (2022—2025 &=, =R
DUBREE 11.18) S GBI AL, I T /INBERRRIT 7T
AU (1) 5 7 B Rl A O SRR A SR R TR
JZRTE BN H . “nanoparticle” 5 “drug delivery”
B R SL IR N T AR A i o AR PR F R R
IR OAER, AAYE BN A
LR PTB A MR EE R T, WL AT S m) it
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& 520/ = NN { = K 2 2 I BB e S el
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KA IA] Fhy mE AR
binding 1990 791 1990
dna 1992 13.75 1992
protoberberine alkaloid 1992 13.62 1992
alkaloid 1990  19.71 1994
drug 1999 8.35 1999
inhibition 1990  12.14 2001
palmatine 2001 791 2001
induction 1990  16.17 2003
gene expression 2005 12.85 2005
cancer cell 2006 9.19 2006
nitric oxide 2006 8.68 2006
mechanism distinct 2008 12.14 2008
in vivo 2009 9.71 2009
nitric oxide synthase 2003 8.85 2009
plasma 2002 8.49 2009
invasion 2012 9.00 2012
lipid metabolismm 2019 937 2019
hydrochloride 2019 8.83 2020
gut microbiota 2015 2114 2021
delivery 2013 1287 2021
safety 2019 9.66 2021
nanoparticle 2016 16.69 2022
network pharmacology 2022 1248 2022
ulcerative coliti 2018 11.71 2022
microbiota 2022 791 2022
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Fig. 14 Emergence map of keywords in English literature (top 25)
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