« 4780 F8 B 2026568 $£57% B12H  Chinese Traditional and Herbal Drugs 2026 Jun Vol. 57 No. 12

REBEIMRIEIRIKE . EFRHESNEHRROH

Mhivde |, ARAEIE 2, ZEAE23, REES & F 4, ALY, kF4£3, £ # 1Y
1. MR E R R EA SO AR, Y75 F9RT 210023

2. MRCHERA R, TL7% Al 210023

3. MR HEARFLAMREER, 195 B8 214400

4. MR RERARFES AR, LHF Ma 210023

5. Lo P ERFUIRAH S fe, TL9% Rl 210023

1 E. BB RSB Euphorbia TP A I ENRIEAS RS, . LR RAFAE L RTHEQIRT T 18], MR R R 54
HEGT. ik RAEIESSHIREE S 5%, &6 TRE SIS RMNTEAIT R RGW AR, YLK Euphorbia
RNERE, R EMMN (CNKD. /34 (Wanfang). 483 (VIP) Ll Web of Science (WOS) #%:0r& 42 H503 B P AR 5& 3T
BRIFEAT RGH R, 1 NoteExpress SCHRER #7546 2R B I SCoR AT 25 2 L TR A% 2N 3%, {# 4 CiteSpace. VOSviewer
B G SR IM AR P R S S, ROCE R WU PR R T CCE S R A S AT WA 247 . [RIET, 56T Incopat
TREIEE, ANERRIEE. MRS MRS TRSTHHT KEBHEYHESERHIES MR, &R LMkt
ANHISCICHER 1682 B, SICOCHR 1339 55, RUIKEJEEYWT R AT EERLE B, KT E It 98 A, Hrbb | KR
R % PHSUR SRR 2 PR 55K N, =P B SCSTHR A% 0 R SRR 43 31 2 7 8 P 22 24K % R United States Department
of Agriculture, HLFIEIE TR R ME 8L, (HEEE 2 B S Sfa e oF 7 BN . B0 R i P SO il 2 (R
E 258 %) 5 Journal of Ethnopharmacology . 3L SCHRIE K (W% B ISR 208 F FR b B 25 8% . 294k 55 40008
Incopat & RIHHE EER RIF R BAE L F) 8350 #F, EHAELF] 5603 4, HAEM 67.1%, T FFHA. it KiE
THYIE 7 S AR B, &S 5IEIIN S, SRR A R H a5, EEEZAGN AR, Pk
HALRT SR, AR ARTELE XUk S AR A4 0, SR SN R BRI R . (RIS S A LA R, SEB R IR
S AFREI K.

KH#IR): KEkJE; CiteSpace; VOSviewer; kT ES:; FREN; LFIARH

FESES: R282 XEkFRERE: A NERS: 0253 - 2670(2026)12 - 4780 - 21

DOTI: 10.7501/j.issn.0253-2670.2026.12.021

Analysis on knowledge lineage, patent layout and frontier expansion of research
on Euphorbia plant

CHEN Qiongru!, CHENG Nuoxi?, LI Siya* 3, HUA Haibing®, CHEN Fang®, LIN Hehua*, ZHANG Yufeng?,
WANG Jin!3

1. Institute of Chinese Medical Literature, Nanjing University of Chinese Medicine, Nanjing 210023, China

2. School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

3. Jiangyin Hospital Affiliated to Nanjing University of Chinese Medicine, Wuxi 214400, China

4. School of Medical Humanities, Nanjing University of Chinese Medicine, Nanjing 210023, China

5. Jiangsu Provincial Research Institute of Chinese Medicine Schools, Nanjing 210023, China

Abstract: Objective To analyze the knowledge evolution context, patent genealogy characteristics and prospective innovation

directions of Euphorbia plant research, and clarify the efficiency of achievement transformation and the global competitive pattern,
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this study adopts bibliometric and knowledge graph analysis methods, combined with patent information lineage analysis technology
to carry out systematic research. Methods The relevant literature in the CNKI, Wanfang, VIP and Web of Science Core Collection
were systematically searched with Euphorbia pekinensis and Euphorbia as the subject words, imported into NoteExpress literature
management software for deduplication, screening and format conversion, and CiteSpace and VOSviewer software were used to
visualize the annual publication trends, the publishing country, institution, author, journal distribution, discipline distribution and other
dimensions of Chinese and English literature. At the same time, based on the Incopat patent database, the application and distribution
status of patents related to Euphorbia plants were systematically analyzed from aspects such as the number of patent applications and
geographical distribution patterns. Results After the screening procedure, a total of 1 682 Chinese literature and 1 339 English
literature were incorporated into the study, indicating that the research of Euphorbia plants was at the international stage. A total of 98
countries had issued documents, among which China had published the most achievements. The author with the largest number of
publications in both Chinese and English was Zhang Li. The core publishing institutions of the Chinese and English literature were
Nanjing University of Chinese Medicine and the United States Department of Agriculture. The cooperation connections between these
institutions were still relatively scattered, but some authors had formed stable research teams. The Chinese and English journals with
the highest number of articles published were China Journal of Chinese Materia Medica and Journal of Ethnopharmacology. The
English literature mainly involved plant science and extended to pharmacology, medicinal chemistry and other fields. The Incopat
patent database retrieved 8 350 patents related to Euphorbia plants, and 5 603 domestic patents, accounting for 67.1% of the total,
which was in a dominant position. Conclusion Research on Euphorbia plants shows a pattern dominated by China, coexisting with
global participation. The fundamental research system in this field has become increasingly well-established, with remarkable progress
in the modernization of traditional medicinal applications and broad prospects for industrial transformation, but there are still problems

such as regional development imbalance. In the future, it should deepen the basic theory, promote interdisciplinary research, optimize

the patent layout, and realize the efficient transformation and sustainable development of resource value.
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Fig.1 Annual publication trends of Euphorbia plants research
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Fig.2 National cooperation network of English literature on Euphorbia plants
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Fig. 4 Institutional cooperation networks of Chinese (A) and English (B) literature related to Euphorbia plants
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Table 6 Top 10 institutions by publication output of Chinese and English literature related to Euphorbia plants

e SR YESCCHR
) N N
RICER Bk RIEE iR
1 121 MR R 62 United States Department of Agriculture (USDA)
2 64 bR R 59 Chinese Academy of Sciences
3 62 B &L B 46 Egyptian Knowledge Bank (EKB)
4 42 HREZ R 32 King Saud University
5 30 iR R 26 Nanjing University of Chinese Medicine
6 29 TR R 2R 20 Beijing University of Chinese Medicine
7 26 UL R R K 16 Council of Scientific & Industrial Research (CSIR)-India
8 24 TRFHZRL R 2 15 Shenyang Pharmaceutical University
9 24 F G IR R B 14 Consejo Superior de Investigaciones Cientificas (CSIC)
10 23 IR R K5 14 Fundac® Oswaldo Cruz
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Fig.5 Author collaboration networks in Chinese (A) and English (B) literature related to Euphorbia plants
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Table 7 Top 10 authors by publication output of Chinese
and English literature related to Euphorbia plants

P SR FELCHR

RXENE  MEE RCEIRE fE&

1 41 TR 20 Zhang Li

2 31 Tz 18 Tang Yuping

3 31 B& 12 Chen Yu

4 19 JETF 12 Feng Xu

5 19 XU A 10 Xu Shu

6 18 B 9 Li Pirui

7 18 N 9 Hao Xiaojiang

8 17 puIRES 8 Li Linwei

9 17 Sl 8 Tian Mei

10 17 AlALAT 8 Zhao Wanli

SREN (41 B T24E B1E) 5BE/ (315,
sk 5 T g — M BIRA, B\ R B R A
FHZE. HOREREEA T 2R SR EELH] 5 2550

PR Fe 8 7T, HoAZ 007 R T2
PUAC S EEIE R A, noR T i L T i DU R I H 32
DCIPRN |5 2  23 B W/ A T 7/ P
“URERATR HIEE AL, JE s AT R
ARG SN SR AR A TR PR AT B
PR D10, G ST VERE K SRR . B dE v )
By AR ERRTB MRS HgiE K
BAR MR A A 5 A gt -12), - B A1 RA
DA 25 Be e 2 5 B R TE % O R R GERTIT,
MBS, BTGB, S5 2 A
R T B S H SR AGHE “HERE/SE"
R, P AL R B R R S
i PR I 24 22 A B it 1 L ZLAHE . KNI A 5 Bea it
HIBAEEG TRCRII SRR, BRitbz ob, Bhistt.
MEESER IR T — € B AR 45, %1 A TR £
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Fig. 6 Keyword co-occurrence networks of Chinese (A) and English (B) literature related to Euphorbia plants

® 8 KEUEPRICEAT HISTURAT 15 (LAY 17
Table 8 Top 15 most frequent keywords in Chinese and
English literature related to Euphorbia plants

P HSCCER JESLLHR
HIR Kt IR KA
1 197 RF 174  Euphorbia L.
2 139 HE 142 diterpenoids
3 110 T&71 125  Euphorbia hirta L.
4 100 HbgRE 117 Euphorbiaceae
5 95  fLEERAY 9  plants
6 65 i 95  growth
7 58  KEE 74 antioxidant
8 56 R 72 medicinal plants
9 53 RRAHtERE 65 extracts
10 51 Wiz 62  antibacterial
1 47 AR 59  latex
12 46 i 56  antimicrobial
13 45 HUKEE 56  Euphorbia lathyris L.
14 43 KRR 52 roots
15 39 HE 50  apoptosis

HiZ (139 ). T4 (110 70 HERE (100 0.
KL (45 Y0 S BAR G ETF; AFR53 (95 70,
T (46 U S5 SRR I H I R B 1 AT 7 A
KE KRB ) G5, X IR 2 Kk R
TR ZG FH Th 3 5 8 MRS I B s s RO
AHEEE (53 W0 1& T K@ A 1 8o 1R
BT MARSUEE T, AT O 15 B AT
FRZ — T+ )\ (47 %) 5zh (51 X2
A AT B 43 ) 45 ) AR 22 S AN 2k, LR
I H SCRIE T KRR 24 FH 22 4 1 5 4% G B
(R OGTE o 45 30 A IR IE 90 A R DB 1) 2 oA 26 24 3
L AERAUEL BdEZE. BIREE. BRRE,
AT LA SCSCHR P RIE 5 A2 K A 2 DLELAR 24 R
RGBS S R JUH S ik S o 1 Bh AR
IIMT T R LA R S A T A, IR ANIR AL
ER R I SRS e A, AT HES KL
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Fig.7 Keyword timeline diagrams for Chinese (A) and English (B) literature related to Euphorbia plants

®9 REBEYPXHMXBIAREER

Table 9 Keywords clustering details for Chinese literature related to Euphorbia plants

RELIK RIS FE A RR T KA

#0 T 92 0.866 W RBRE. ARKE. RFLE. S%EHEM
#1 AR 5L 77 0.849 HobmE, BEHLAR. SPEER. BTG, MR
#T&T 73 0.822 T&F. 87, BEH. SR, SElE

#3 KEkJE 54 0.931 KERJE. RS =6, Kk, s

#AHix 50 0.883 HiZE. B ALE. . B

#5 — 4L 47 0.909 — IR, AAGHL. HAETR. REFE. WK

#6 + )\ 46 0.807 +/Ux. HE, REZgs2. K. +hE

#HTPER 40 0.876 PEE N 5B 0 TR VA1 S N - = Y

#8 2y 29 0.900 g, RGOS AREE. A4UWiE. PiEIEA
#9 KR 24 0.918 KW K. EN . IBER . R Figk
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Table 10 Keywords clustering details for English literature related to Euphorbia plants

RBRF 5 R REAE R R

#0 Euphorbia lathyris 134 0.794 Euphorbia lathyris, diterpenoids, Euphorbia fischeriana
Steud, Euphorbia fischeriana, cytotoxic activity

#1 Euphorbia hirta 123 0.717 Euphorbia hirta, medicinal plants, antimicrobial activity,
antibecterial activity, traditional medicine

#2 biological control 77 0.88 biological control, aphthona lacertosa, invasive species,
Euphorbia esula, aphthona nigriscutis

#3 Euphorbia pulcherrima 63 0.791 Euphorbia pulcherrima, salt stress, gene expression,dornancy,
anti-helicobacter pylori activity

#4 terpenoid 50 0.859 terpenoid,  immunolocalizarion,  farnesyl diphosphate
synthase, expression, gene clone

#5 sem 48 0.869 SEM (scanning electron microscope), pine bark, pollen
morphology, predators, LM (light microscope)

#6 chloroplast genome 38 0.876 chloroplast genome, phylogenetic analysis, Euphorbia kansui,
reactive oxygen species, H-NMR

#7 Euphorbia splendens var. hislopii 37 0.864 Euphorbia splendens var. hislopii, Euphorbia tirucalli,
rhizobacteria formulation, flowering, triterpenoid

#8 activated carbon 34 0.892 activated carbon, Euphorbia antiquorum L., adsorption,
surface area, fixed bed column

#9 allelopathy 21 0.944 allelopathy, seed germination, natural herbicides, inhibition,

weeds
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B S . 2R (B 7-B) AT, 1994—2010
ORI ST BB B B, QB Al 1 “biological
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Fig. 8 Emerging maps keywords in Chinese (A) and English (B) literature related to Euphorbia plants
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Fig. 9 Annual application trend of global patent applications for Euphorbia plants
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Fig. 11 Applicant types (A) and top 10 applicants (B) for Euphorbia plants patents
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