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Abstract: Objective To systematically review the overall landscape of research on hepatotoxicity associated with traditional Chinese
medicine (TCM) using bibliometric methods, identify key research areas and emerging trends, and conduct a multidimensional analysis
encompassing material basis, mechanisms of action, research methodologies, toxicity reduction strategies, and clinical evaluation,
thereby providing reference for TCM safety research and rational application. Methods Chinese and English literature on
hepatotoxicity of TCM was retrieved from the China National Knowledge Infrastructure (CNKI) and Web of Science (WOS) databases.
The search period spans from January 1982 to July 2025. The CiteSpace bibliometric tool was employed to analyze the temporal

distribution of published studies, core authors, key research institutions, high-frequency keywords, and emerging terms, thereby
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revealing research frontiers and hotspots in this field. Results A total of 552 Chinese-language articles were identified from the CNKI
database, while 181 English-language articles were retrieved from the WOS database. The authors with the highest number of
publications in both Chinese and English literature are Xiao Xiaohe and Wang Jiabo. The research institutions with the highest number
of publications in both Chinese and English literature are Beijing University of Chinese Medicine and Shanghai University of
Traditional Chinese Medicine. Bibliometric analysis indicates a steady annual increase in publications on TCM-induced hepatotoxicity.
Research hotspots primarily focus on high-risk herbs (e.g., Polygonum multiflorum, Rheum officinale, Tripterygium wilfordii), toxic
constituents (e.g., anthraquinones and pyrrolizidine alkaloids), and their molecular mechanisms. Further analysis revealed that research
on hepatotoxicity caused by TCM has progressively established a systematic research chain spanning from fundamental mechanism
analysis to clinical safety evaluation. Regarding material basis and mechanisms of action, research have focused on high-risk herbs
and their active components, revealing multi-pathway synergistic mechanisms of liver injury mediated by metabolic activation,
oxidative stress, immune inflammation, and apoptosis. Regarding research methodologies, research have evolved from traditional
animal experiments and pathological observations to multidisciplinary approaches including cellular and molecular biology, systems
toxicology, network pharmacology, and emerging organoids and liver-on-a-chip technologies. Regarding toxicity reduction strategies,
a systematic toxicity reduction system has been established through the approaches of herbal processing, rational combination,
formulation optimization, and personalized interventions guided by pharmacogenomics. Regarding clinical evaluation, the continuous
refinement of case reporting, causality determination systems, and real-world studies has propelled TCM safety research toward
evidence-based and international standards. Conclusion Current research on hepatotoxicity of TCM demonstrates a scientific
progression from qualitative descriptions to quantitative analysis, and from empirical judgments to evidence-based conclusions. Future
studies should deepen the elucidation of material bases and action mechanisms while strengthening the application of emerging
technologies and big data mining. This will enhance the TCM safety evaluation system, providing support for rational TCM use and
its modernization.
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6 fAIELL 32 0.18 polygonum multiflorum 11 0.32
7 NEYSAN 23 0.53 triptolide 9 0.17
8 I PRAFAIE 22 0.18 liver toxicity 8 0.13
9 i 20 0.13 apoptosis 7 0.10
10 A iR 15 0.06 herb 7 0.16
11 AR 2= 14 0.27 metabolomics 6 0.15
12 S 14 0.17 safety 6 0.14
13 BT 14 0.05 toxicity 6 0.03
14 2R TR A 12 0.03 herbal hepatotoxicity 6 0.09
15 [iigz] 12 0.06 pyrrolizidine alkaloid 6 0.11
16 I AR AR R 12 0.06 herb-induced Iver injury 6 0.07
17 LAV 11 0.05 hepatiti 5 0.30
18 2Rt 11 0.26 emodin 5 0.05
19 A 11 0.08 complementary and alternate 5 0.10
20 fift it 2 11 0.09 alternative medicine 4 0.04
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Fig. 8 Timeline charts of keywords in Chinese (a) and English (b) literature
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Keywords Year Strength Begin End 1982—2025
HZ 2001 1.99 2001 2015
F 2001 1.99 2001 2015
[ 2003 231 2003 2010
2k 2004 233 2004 2010
JHB S 2004 1.93 2004 2007
2T v 2005  2.64 2005 2012
bR 2005 2.07 2005 2014
WY T 2008 2.74 2008 2011
7 2009 242 2009 2011
B 2011 2.42 2011 2013
FE25 2009 284 2013 2015
HhZ et 2016 278 2016 2018
AUEYESE 2016 248 2016 2018
b= 2016 225 2016 2017
2R R 2012 2.11 2018 2020
gt BRI A A 2004 276 2019 2021
i3 2015 2,04 2020 2025
2 2017 192 2020 2022
WEES YA 2019 3.07 2021 2025
IR 2017 247 2022 2025
X 2% REHE 2023 323 2023 2025
PN 2015 253 2023 2025
BB KR 2010 247 2023 2025
Zatk 2015 2.09 2023 2025
Btk 5 2009 2.06 2023 2025
9 FRICICEk K EIRRIMER (Top 25)
Fig. 9 Emergence of keywords in Chinese literature (Top 25)
Keywords Year Strength Begin End 1994—2025
liver toxicit 1994 2.06 1994 2014
jin bu huan 1994 2.01 1994 1998 s
herbal medicime 2000 2.17 2000 2002 s—
altenative medicine 2002 1.86 2002 2005 ——
safety 2003 2.18 2003 2015
herb 2008 1.82 2008 2015 ——
herb-induced liver injury 2012 1.77 2012 2019 —_—
polygonum multiflorum 2001 1.89 2014 2017 —_—
drug-induced liver injury 2006  2.47 2015 2019 R
triptolide 2014 3.74 2018 2020 ——
oxidative stress 2019 2.15 2019 2020 —
metabolomics 2015 1.84 2022 2025
E 10 ZESCCEkXBRIRRMIBER (Top 12)

Fig. 10 Emergence of keywords in English literature (Top 12)
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Table 3 Material basis and mechanism for common hepatotoxic traditional Chinese medicines based on bibliometric

analysis
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