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Abstract: Objective To explore the research status, trends and hotspots of plant-derived exosomes (PDEs) using bibliometric
visualization analysis, so as to provide a theoretical basis for their basic research and practical applications. Methods Utilizing
CiteSpace, VOSviewer, and Scimago Graphica software, we conducted a comprehensive visualization analysis of Chinese and English
literature on PDEs indexed in the China National Knowledge Infrastructure (CNKI) and the Web of Science Core Collection (WOSCC).
The analysis encompassed publication trends, geographical distribution, institutional collaboration networks, author contributions, and
keyword co-occurrence to identify research frontiers and evolving trajectories in PDEs research. Results A total of 2 815 eligible
publications were included in this study, comprising 160 Chinese-language publications (5.68%) and 2 655 English-language
publications (94.32%). Research activity in the PDEs field is predominantly concentrated in China and the United States, with global
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academic attention demonstrating a consistent annual increase. Institutional network analysis revealed distinct modular collaboration
patterns, with Chinese institutions—including the Chinese Academy of Sciences, Zhejiang University, Capital Medical University, and
Nanjing University of Chinese Medicine—alongside international institutions such as the University of California and the University
of Illinois, occupying central positions in collaboration networks. High-frequency keyword co-occurrence analysis identified current
research focal points, including PDEs derived from sources such as Jianghuang (Curcumae Longae Rhizoma), Renshen (Ginseng Radix
et Rhizoma), tea, Gouqi (Lycii Fructus), and Machixian (Portulacae Herba), with investigations concentrating on molecular
mechanisms underlying skin wound healing, neuroprotective effects, oncological therapy, anti-inflammatory and antioxidant activities,
and blood-brain barrier modulation. Additionally, sustained research attention is directed toward applied domains including extraction
and purification methodologies, establishment of quality evaluation standards, and the development of PDEs as drug delivery vehicles.
Conclusion PDEs demonstrate substantial research potential in neuroprotection, oncological therapy, and wound healing applications.
Future research trajectories will likely focus on optimizing extraction and purification protocols for PDEs from diverse botanical
sources, developing novel formulations tailored to precision medicine requirements, and expanding their therapeutic indications.
Furthermore, strengthening interdisciplinary collaboration and integrating emerging technologies will be essential for fully realizing
the translational potential of PDEs.

Key words: plant-derived exosomes; bibliometrics; CiteSpace; VOSviewer; Scimago Graphica; wound healing; nerve protection;

antitumor; anti-inflammatory; anti-oxidant; drug delivery
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Fig.2 National publication output and cooperation network of English literature
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Table 3 Information of top 10 journals ranked by publication output in English literature

FFe IR ST RICER Ik MEERE  SIEEREE BT mE T
1 Int J Mol Sci 63 1436 255 24 4.90
2 Acta Pharm Sin B 38 2376 147 24 14.70
3 Front Pharmacol 34 396 74 24 4.40
4 J Nanobiotechnol 31 697 200 25 10.60
5 Front Immunol 24 722 53 21 5.70
6 Int J Nanomed 24 479 184 23 6.60
7 Chinese Chem Lett 22 399 22 9 9.40
8 Sci Rep-UK 22 842 138 23 3.80
9 J Control Release 20 2463 128 26 10.05
10 PLoS One 20 823 66 19 2.90
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B C 1M 689 —2427
Cited Journals Year Strength Begin End 1985—2024
J Biol Chem 1999 73.06 1999 2020
P Natl Acad Sci USA 1997 67.84 2000 2019 —— = oL EER
Cell 1997 57.28 2000 2020 e
Nucleic Acids Res 1997 54.48 2000 2019
EMBO J 2000 53.31 2000 2018
Mol Cell 2002 52.60 2002 2019
Gene Dev 2000 50.89 2000 2019
RNA 2002 49.46 2002 2018
Mol Cell Biol 1997 4824 1997 2019
J Cell Biol 1997 47.10 1999 2018
J Cell Sci 1999 41.93 1999 2018
Mol Biol Cell 1999 40.00 1999 2018 [NATICONMMUN]
Nature 1997 39.66 2001 2019
PLoS One 2010 38.96 2011 2018
Science 1997 3820 2004 2018 (NPVOKSE]
Blood 1997 33.42 1997 2019
Nat Struct Mol Biol 2006 32.61 2006 2018
Plant J 2006 31.60 2006 2019
RNA Biol 2011 27.77 2014 2020
Nat Cell Biol 2006 27.10 2009 2018

A-FECCRRILH G ST TIRT Fe o HE A BT 10 AT RIEE . B-BES IR IR AT 20 BOSERESI 38T C-HEH AT 30 B s I it
el iR
A-visualized cluster diagram of top 10 research hotspots of co-cited English literatures in English journals; B-top 20 co-cited English journals with prominent

citation frequency; C-top 30 most productive co-cited English journals in research.
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Fig. 5 Analysis of co-cited journals of English literature
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A-visual clustering diagram of top 10 English co-cited literatures; B-top 30 most popular co-cited literatures in PDEs research; C-top 13 English co-cited

literatures with burst citation frequency.
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Fig. 6 Analysis of co-cited English literature
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DR R AN OK FE I B8 I 5 OB R LR 7 SORE IR B
PDEs HTEIRTT 70 T HIMEIEEARRT, SiaHAS R
BIT A RE G SRIGIT AR, HS A Kk
FHEC, PDEs fE &k BA o m i) 2 a2,

KA T AL PDEs 125043 R R AHE 4] fie
1, X AERE R AR E RS v B T R, i A K
TR S5 R R B A B2 .
3.4 PDEs fimIMHE SHkER
3.4.1 PDEs #f7iHI%s  PDEs fEAEMIRIT . 24
ik LA S 5 e A A B B T R I T R A
We 5| T R Z L 223 0T, FRIRET A &
ANSTIFIRIE 75 3405 K 2 %0 PDEs Y8 H 7T & F Y »
EATEA RARPARTEE R 24, oy 348
25k Ak . 56 Mgk EAM L, PDEs BA
AR, BESE Rz, I
H AR ERAK . PDEs g BNUZ I B A R e
FEAE, BERBIRIT NG PE 7 T 2 AN, 1
HIBITROR . MeAt, PDEs AT KA 11, 3
BAES R T M g R — M e 4,
STFINRITIERE, EARRIERETHEA R
LTI R R T
3.4.2 PDEsHFLRMS Sk S s
FHEL, PDEs IR FER P50, 7540 T-JEAlHT FiB B,
H iz AR E IS 23k (1) H#l, PDEs 1)
Ir B AN AR AR M AR A, A FIE 7S AR
HIIES T, SEERATHZ 2. Fit,
TERRHUBL, Fa e ELAT ¥ (bR ) £ 7 V5 A2 vk
PDEs I H RGP R, (2) HAET, PDEs MR
TEE BB LA KR, PR EALAS ROk, X
HAR BV M ATE IR SR 17, AN FIAEP SRR
PDEs 7E o FIAEYNEPE T THAFEAR S KN ZE R, X
WINTHEFME A, AR, W LLE & A ]
PDEs )it Shr & AT 5 A% 1 s ), DA AR
TEIRTT AR B AR R IR RER . (3) K THE
PDEs W3S E/Ny 1250, BIRAE A R KRIER 1R
%, {0 H AT A 2R T Re i R 8 A R/
T2 RV A T LAk, 3538 7 2591 PDEs
T RENE B M) AR AT 75 10— 2P 9. 1T HL, PDEs
TEPR N 58 AL -5 SO0 A AR ELAE I B ARPLHI AN
2, KBRS T HIGRNH . &2, PDEs fEEIRIRIT
T EA B 7, ARG bRdEd - B8 —
SR FATL i1 ] BH 457 THD PRI Bk R o AR SR AR AT 2 2] 2
TARMEA, FHEIRA AR FIHAE AN, DU
FEIG IR A B2 Br B S HE
4 FHiLERE

AW 7 X PDEs HF 78 A0 2% i 9 5 SRk
HEAT SCERFE 0 M, X PDEs B 70k K e i)
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AUBEAT T AT 43iR . WSS RAR W], 24Uk I 4
ROCEAYE 5 IR RS T, MR ZE T
Iz RvE. EE AT E A N EE Tk, Jf
L [ i A B T St i RE 2 WA AT A BR
RSN o BEFE A 7E PDEs fUER . 70 8. 7
AT E o SR QU A S A AL BB SORE
KB Ry AR RAELMALBESE, RE
1 PDEs {Ei6 7 & MR 5 R . B2,
AW TR SCHR T2 7 54 % 7 PDEs W78 i
FRGH . GEMEEAFIREE M . A5 A PDEs
U AR KB FTFR AL 1 B VE R LR B, DA T
N G RENS A RO i e B AT 77 1 A B O e BE
TRt — 2 B AR .
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