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development. Methods The Web of Science Core Collection (WOS-CC) and China Knowledge Network (CNKI)
databases were searched for relevant literature, and the search time was set from the establishment of the databases to
July 24, 2025. CiteSpace 6.1.R3 software was used to perform visual analysis of annual publication volume, country
and institutional collaboration analysis, keyword co-occurrence, clustering and timeline. The English time partition
was selected from January 2008 to December 2025, and the Chinese time partition was selected from January 2004 to
December 2025. Results The initial search yielded 1,073 English and 1,033 Chinese articles, and finally a total of 309
English and 258 Chinese articles were included. The number of annual publications in this field showed a fluctuating
upward trend, with India leading the way with 56 publications, and the centrality of Iranian research was even higher
with 0.56. Among the research institutions, the Egyptian Knowledge Bank and Harbin Institute of Technology had the
highest number of publications, both with 12 articles, and there was less inter-institutional cooperation. The keywords
showed that the research hotspots focused on the antioxidant mechanism of flavonoids, the protection against
UV and ionizing radiation, and the role of single compounds (e.g., quercetin, hawthorn flavonoids); the studies
in Chinese and English have their own focuses, with the English research favoring the molecular mechanism and
photoprotection technology, and the Chinese research focusing on the extraction of components and pharmacological
effects. Conclusion The bibliometric analysis shows the pattern and trend of the research on radiation protection of

flavonoids. Flavonoids have great potential for radiation protection research, and international cooperation should be

strengthened in the future to explore the cross-cutting mechanisms and clinical translation..
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Table 5. The most prolonged bursts of emergent words for English literature
Kbt ARy R ITHEEL L HE R TR B 2008—2025
glutathione 2009 2.68 2009—2013 I e —
ultraviolet radiation 2012 2.89 2016—2021 ——
expression 2017 3.18 2017—2023
gene expression 2018 3.55 2018—2019 R s e s e
sun protection factor 2016 3.13 2018—2019 e O O s s s
induced dna damage 2013 3.55 2021—2022 e s O O s e
skin 2014 4.73 2023—2025
*6 HXNEERRANRIIE
Table 6. The most prolonged bursts of emergent words for Chinese literature
A Efy Y WAL AL e et ] B 2004—2025
SR AHR 2004 2.36 2005—2006 e m_— = —
B 2004 3.20 2006—2009 — —
B4 /E 2009 2.13 2009—2011 e —
P 2004 1.96 2010—2015 — — —
R B 2005 2.73 2012—2013 — —— —
T T 2008 1.90 2012—2016 - —
2z 2004 2.63 2018—2022 s —
R7 E10FEEFRRENEMEL SR EEHPHER
Table 7. Representative flavonoids of the last decade and their radioprotective effects
B G IRXT 4 LiEEnRlld 45
iR flg ik UVA., UVB it Z M UVARIU VB SHF Tl 4 e
K RUESERST MR RAER SN S0  E R B R 2 R R Y
PN iR i Bz 20 S0P S 7 T ) B A I AR 5 v (4 e 2 L /R
N X5k T AT R A R AT SR A O SR AN AR | R JRE SN R B S A ke Bl
SO P e
NAME MR AR v i Bz 2 T sty S 00 AR 1T L 40 DN A4 453 A= fh s 1!
BIRER NIZRRBEFHE4nfE UVA B AR B3 2o A N2 FIMA PR 538 B i AR AR F UV AR 5 2 1
AR ADEE A
NI MAS R4l XLk BRI A A miR-34alPLGE (R AR IR ) i b4 55175 5 14 L4 P9 K 4
Hags !
LA BT /NER X5k LA B S 3 IR OS/NLR P37 53 i et o 5 45343/ RS2 LA £ 1
PN R LR BT X falcipl e 5 RS R BB L SR 5 — 2 ¥ T R
FITRIPSTREY  BURIDNA VTR TR T KA P0T A SR DN A G 32 58 5155 S 1 5™
LHZE 1y /R IS LUz 33 A A A BT 2SR A RN B A TR XA S 5 5 | B2 1y
AL
KR AT JURIDNA | YHFER JKRETTE AT LA BTRIDNA S 52 4 55 S A0 24, O FL T itk 40 i DNA
IR 2 L FRAR
N K T ) 2 AR RS P PR TS AT LA A AN DN A5 45521
EiEEE /R UvVB SRS TR A PEUVBS R B AR RS JEEREFIR ZLRY B I S 2 PEU VBT
S kg Y
TEFEAZ BLE T N YHER REAERZ WU A T % i R e i A A stk 1 e g™
il B H /N BB I B AT LAGRAF /N B AT S 2 T 5 RS i e AT 00 R I, A
TR/ 3 L 4B £
FrHER NELE LA UVB FEERZ BT IEUVBIE SRR T hemsng i (CPD) JEM . IKER T IYIbRE

2 (NER) B FHIEET L AR RN UVBA- SR AR TE T (5 5L 57
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