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Abstract: Objective From the perspective of knowledge graph, bibliometrics was applied to conduct a comprehensive analysis of
the context, hotspots, and trends in toxic traditional Chinese medicine (TCM) research, aiming to provide scientific and useful path
references for in-depth studies in this field in the future. Methods Literatures were retrieved from four databases, including CNKI,
Wanfang Data, VIP Chinese Journal Database, and Web of Science (WOS), with the retrieval period set from January 1, 1985 to June
30, 2025. The retrieved literatures were imported into NoteExpress, a literature management software, for duplicate checking and

screening. Software such as CiteSpace and VOSviewer were used to perform visual analysis on domestic and international toxic TCM
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research from multiple dimensions, including publication trends, national distribution, research institutions, authors, and keywords.

Results A total of 1 676 Chinese literatures and 3 679 English literatures meeting the requirements were retrieved. China ranked first in

both the number of English publications and centrality. Nanjing University of Chinese Medicine and Beijing University of Chinese

Medicine were the institutions with the highest number of publications in Chinese and English, respectively. Xiao Xiaohe and Liu Zhilong

were the most prolific authors in Chinese and English, respectively. Toxic TCM research is currently in a stage of continuous development

with high overall research enthusiasm. There is a certain overlap in the distribution of research hotspots between Chinese and English

literatures, both involving the exploration and research of mechanisms. Conclusion Research in the field of toxic TCM is constantly

expanding and deepening. Early studies focused on the basic cognition of traditional medicinal resources and preliminary safety

assessment, while later studies have gradually evolved towards multi-dimensional and interdisciplinary directions.
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Fig.1 Trend chart representing annual publication volume changes of Chinese and English literatures
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Table 1 Top 10 countries sorted by volume of publications

in English literatures

75 PN HL BIIR
1 H 0.70 3167
2 % 0.25 291
3 L3 | 0.04 99
4 ERF 0.08 63
5 i ] 0.10 61
6 HA 0.06 61
7 B 0.20 56
8 WKF T 0.01 55
9 P A 0.11 33
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Table 2 Top 10 publishing institutions ranked by number of publications in Chinese and English-language literatures

SR IR
A R— N
RIOCEIR Bk RIS Gk
1 97  ERPTEZLRY 169  Beijing University of Chinese Medicine
2 81  JbWEZ R 158  Chengdu University of Traditional Chinese Medicine
3 74 hEPERY 150  Chinese Academy of Sciences
4 56  REEHEZ Y 144 Shanghai University of Traditional Chinese Medicine
5 34 WERPEGRY 135  Nanjing University of Chinese Medicine
6 29 RighEZRY 120  China Academy of Chinese Medical Sciences
7 28 AP EEE K 102  Guangzhou University of Chinese Medicine
8 28 HEEERARREERLR 99  Tianjin University of Traditional Chinese Medicine
9 25  FHEEE K 99  Chinese Academy of Medical Sciences-Peking Union Medical College
10 23 HEHEZRER 93  China Pharmaceutical University
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Fig.3 Analysis of collaboration networks among institutions in Chinese (A) and English-language (B) scholarly literature
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Table 3 Top 10 institutions by publication volume in Chinese and English-language literatures
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Fig. 5 Comparative analysis of keyword co-occurrence networks between Chinese (A) and English (B) academic literature
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Table 4 Top 15 high-frequency keywords across Chinese and English-language literature
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1 HZ 298 traditional chinese medicine 383

2 i 159 toxicity 245

3 2R 94 apoptosis 211

4 HEHy 76 pharmacology 180

5 i e 51 phytochemistry 153

6 #ErR 2 43 pharmacokinetics 113

7 IR T IE 39 hepatotoxicity 104

8 R EE OIS 39 oxidative stress 93

9 ysanil 36 metabolomics 91
10 HHEZY 34 network pharmacology 90
11 SR 31 toxicology 88
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13 T 30 inflammation 69
14 il 30 autophagy 61
15 Zatt 29 Alzheimer’s disease 59
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Table 5 Outcomes of keyword clustering analysis in the Chinese scholarly corpus
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5# 51 0.804  HEZGUL EZGAL, P PETVE. RRRH . B/ N0 it
6 50 0.894  JiF#EE: JFEEPE. . ARUEE. P2aHIR. Pegesatt
T# 47 0.850  ZAMWA AW PR ARXBL. PR meta 8T HEE
8 39 0.945  ZEREE SRR, MRS M. PR BUW
o# 36 0.903 KR KB . BHARRREY) . Hp. ma
10# 32 0.922  HIELZ G, ARoEtE. DIERIAGR. BRI FE
11# 28 0.891  SEIGHFTE SEISHR TS AR T LBUREMEAT . RIEER. RREERR
124 21 0.975  K@Idrsess KWISMESzie. shseie. KA. 3. AN
13# 21 0.902 izl RG] EALRI. SRR, B, B AR N

ERTHEE R, U EFES 5 R & R
F, 3R Z R, AEBCONAKE ST,
JESOCBRORHER SRR N 7 K, AR E R W&
6. Hf, #0 drug delivery (Z5¥7i% 1% ). #1
phytochemistry (fE#)4L%%). #4 traditional chinese
medicine ( 1% ). #6 alternative medicine ({2 2%)
FEHAT M 5T AR R SO R0 FL 2R IR &R
WH5; #2 Alzheimer’s disease (Pi[/RIKIEERTG ). #3
aristolochic acid (HYEEFR). #5 acute toxicity (&
PEREMED AT PO SCHR S 25 A R (R A ST
Fo FHTESCOCHROCE A I (A 26 (B 6-B) Al 4,
T K #H0 drug delivery - #1 phytochemistry . #2
#3 aristolochic acid . #4

traditional chinese medicine. #5 acute toxicity =& /&[]

Alzheimer’s disease -

WU RFS 2 2025 4, REILA BT [HSTE B
BT, S HERMES MR, PP AR A

2,53 KRR IR 2 T

JEOSCHR OS] ) R34, 40 ml3R13 T 20 AR
IR, S5 ILE 7ot ek IR B ) SR 3]
R CREEME DL R ERZTIRY, YHILT 1989
o R R L K OB Ny “ rh R 29T, R
HA 12,19, JTEEAESg, O fEFEIE” “ R Ut e 7 “Tic
HIRER” FH MR KRR . H R
95 e EE 1A /& “ Chinese herbs” (HHHE 25),

“alternative medicine” (AR, HJHILT 2001
T RIGE A K[ /& “ Chinese herbs nephropathy ”
(HHEZER D, RIAEN 20.07. TLEFE,

®6 RMXEKBIAREESR

Table 6 Outcomes of keyword clustering analysis in the English scholarly corpus

REFS Rl SHE KB RR A KA

O# 147  0.720 drug delivery drug delivery. apoptosis. hepatocellular carcinoma. breast cancer. bufalin

1# 123 0.681 phytochemistry phytochemistry. traditional uses. contact toxicity. pharmacology. quality control

2# 122 0.621 Alzheimer’s disease Alzheimer’s disease. molecular docking. oxidative stress. network
pharmacology. Parkinsons disease

3 119  0.688 aristolochic acid aristolochic acid. DNA adducts. balkan endemic nephropathy. aristolochic
acid nephropathy. Chinese herbs nephropathy

44 118  0.627 traditional Chinese traditional Chinese medicine. herbal medicine. metabonomics. herbal

medicine medicines. performance liquid chromatography
5# 74 0.742 acute toxicity acute toxicity. subchronic toxicity. cells. expression. aristolochic acid |

6# 21 0.931 alternative medicine alternative medicine. prevalence. reducing power. risk. lycium barbarum
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Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End
PPPEZGITI 1989 12.19 1990 2008
BT 1992 4.31 1992 2001
T REE 1989 9.71 1995 1998

LA 1991  7.59 1996 2006
AL 1989 11.06 1999 2007
JiF % 1990  8.39 2000 2005
izl 1994  5.43 2001 2010
N 1993  5.20 2002 2005
Pt 2009  7.04 2009 2015
SR 1999  4.07 2010 2017

b 2007
L] 2010
R 2005

4.22 2011 2020
5.12 2013 2019
4.55 2014 2020

HAME 2009  4.14 2014 2023
Zetk 2009  4.96 2015 2019
Ak 2011  11.92 2016 2023

oM 2000
I, 2019
T IT kR 2010
P AT ok 7 2012

8.03 2019 2025
3.68 2019 2020
4.04 2021 2025
3.80 2022 2025

1985—2025

Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2001—2025
Chinese herbs 2001 14.1 2001 2016
alternative medicine 2001 8.88 2001 2018
aristolochic acid 2002  14.19 2002 2014

Chinese herbs nephropathy 2004  20.07 2004 2013

nephropathy 2004

7.63 2004 2014

mass spectrometry 2007  13.43 2007 2016

balkan endemic nephropathy 2003

urine 2009
contact toxicity 2010
cytotoxicity 2005
sitophilus zeamais 2011
metabonomics 2013
mice 2004

traditional uses 2018
pathogenesis 2021

gut microbiota 2017
autophagy 2017
delivery 2022

8.85 2009 2013
8.59 2009 2016
8.88 2010 2016
6.93 2011 2017
6.84 2011 2015
7.62 2013 2017
9.19 2016 2018
network pharmacology 2019  15.22 2021 2025
7.17 2021 2022
6.42 2021 2023
molecular docking 2018  13.36 2022 2025
8.82 2022 2025
8.37 2022 2023
6.86 2022 2025

B7 i3z (A) 5% (B) XEKXHRIARIEE

Fig. 7 Atlas of keyword emergence in Chinese (A) and English-language (B) academic literatures

“molecular docking” (73FXI4%) “gut microbiota”
(B ) “network pharmacology ” (X 4% 24 F 2% )
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VaWAR R A S E S AR
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AR TN S AR AT YE AR AE TR A
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