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practice and subsequent in-depth exploration of C. tiglium. Methods C. tiglium was used as the keyword to search four databases:
CNKI, Wanfang, VIP, and Web of Science (WOS), and the literature was imported into the NoteExpress literature management software
for duplication checking and screening. Excel, CiteSpace, VOSviewer and other softwares were used to conduct a visual analysis of
the current status and development trends of C. tiglium research at home and abroad from the dimensions of publication trends,
publishing countries, institutions, authors, and keywords. The Incopat patent database was used to search and analyze C. tiglium-related
global patent applications from aspects such as patent application trends, global geographical distribution, patent applicants and patent
technology fields. Results A total of 1 320 Chinese literature and 1 528 English literature that met the criteria were retrieved. After a
preliminary search, a total of 11 004 patents were obtained in the Incopat patent database. After the merger process, 5 196 patents were
finally retained. Among them, there are 2 346 domestic patents, accounting for 45.15% of the total, occupying a leading position. In
general, the research heat in the field of C. tiglium continues to rise, the number of Chinese and English publications is comparable,
and the academic influence at home and abroad is balanced. Among them, the United States has the highest number of publication
volume in the world, and China is in the forefront, which are important research force in this field. In terms of scientific research
cooperation, Chinese medicine colleges and affiliated medical institutions are the main body at home, with a single research structure
and loose institutional cooperation, and there are obvious research barriers. International research relies on transnational scientific
research subjects, with close cooperation networks and mature collaboration systems. In terms of research content, the domestic focus
is on the traditional pharmacology and clinical application of C. tiglium, with an emphasis on the inheritance of traditional medicinal
properties. The international focus is on fundamental and cutting-edge research such as active ingredients and mechanisms of action
On the whole, C. tiglium research continues to break through the traditional category, relying on multidisciplinary cross to achieve
innovative development, forming a development trend of inheritance and innovation. Conclusion Research in the field of C. tiglium
is constantly expanding and deepening. Its research paradigm is undergoing a significant transformation, gradually shifting from the
application of traditional Chinese medicine to multi-disciplinary interdisciplinary research and in-depth analysis of molecular
mechanisms. China dominates the patent layout among various countries in the C. tiglium field. However, its patent system has
significant weaknesses, mainly manifested in the premature expiration of a large number of patents, low technology industrialization,
and insufficient commercial expansion capabilities. The research hotspots in Chinese literature focus on the anti-inflammatory
pharmacological effects and processing techniques for reducing toxicity of C. tiglium, gradually extending to agricultural applications.
Meanwhile, English research hotspots are concentrated on antioxidant activity, chemical taxonomy, and natural product chemistry, with
antioxidant research showing significant growth in recent years.
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Fig. 1 Annual distribution (A) and evolution trend (B) of publication volume of Chinese and English literature on C. tiglium
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Fig.2 Geographic distribution of global publication volume of English literature on C. figlium research
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Fig.3 National cooperation network of English literature on C. tiglium
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Table 3 Top 10 institutions in terms of publication volume of Chinese and English literature on C. tiglium
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Table 4 Top 10 authors in terms of publication number of

Chinese and English literature on C. tiglium

o 3R TR
& RUEIE & RILEE
1 & 11 Paul Edward Berry 40
2 kAR 9 Ricarda Riina 37
3 Xt 9 Iné& Cordeiro 15
4 e 8 Andrei Ivanovich Savchenko 10
5  ZEX 6 Craig Marshall Williams 10
6 =8l 6 Moses Kiprotich Langat 10
7 KL 5 Amorn Petsom 10
8 A 5 Benjamin William van Ee 10
9 fHHEE 5 Peter George Parsons 9
10 H#lF 5 Kent Kainulainen 8
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Fig. 6 Co-occurrence networks of keywords in Chinese (A) and English (B) literature on C. tiglium
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Table 5 Top 15 keywords in terms of occurrence frequency

in Chinese and English literature on C. tiglium

e HSCCHR 3L
KA HIUIK i IR
1 ik 141 essential oil 124
2 BEE 70 constituents 84
3 69  leaves 80
4  EEEE 69 Euphorbiaceae 70
5 AR 49 plants 67
6  HRIEH 46 medicinal plants 67
7 WER 34 genus Croton 58
8 EEih 26 chemical composition 53
9 /MR 25 antimicrobial activity 52
10 HE= 25 extract 51
11 HRERRE 20 inhibition 50
12 KR 16 in vitro 49
13 BEEH 14 acid 47
14 Kig# 14 antioxidant activity 46
15 f#k 14 antioxidant 46
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PR AN, A HEBOAKEZ AT .
ST RSB 1A (1) I 1R 22 AT 624 AN G R]
Tl TR 3658 FIELL, O N 04121, S 4 0.768,
W v E B A . ARYEE] 7-B WAL, SESCSCRRS
i 9 NIREK . WP 7 P BRI R SN
FERIR, PRI SCOCERAE T S S AT A 7277 1)
RAEHGALLT 6 NFd. (1) 527 59
R € EK#2 Croton crassifolius 5 #4 Croton
oblongifolius X3 BA B 73 2= A 10 R 45 A8 )
YiRh, KRS SEFTA S WETE R B AT AT
A 2RI S i At . (2) YA R A
eI IE#0 croton oil (ELEIH ) FI#10 Croton
macrostachyus leaves (LTI 43Rl 0T B AE Y Z )
PR P ORISR T BRI SR e 4, el
PERC B BRI N S8R (3) REETERr

*6 BEPNNEXBIAREER

Table 6 Clustering information of keywords in Chinese literature on C. tiglium

ERAWR R S RRAE R

#O B4 57 0.908 A B, PUR. M. 255

#EL 54 0.988 . EEEE. . R

#H 2 50 0.892 SIGWTFE. . BRIV L IR, TRy

#EE 50 0.969 REpiM. BEA. BEIF. gith, K

#ILRIEH 37 0.964 FREH. BE/HE. WETige. JiR. BUH

#LE 33 0.975 Kk BHEEZ. ERr. —ik, BER

#6 P 28 0.997 RS, R, B, BRI

HT AR 25 0.984 GG WLALER . PR LA, g

#8 LM 24 0.937 EGm. fhigiE. TR, B9

#9 — A 22 0.938 —EAE. BIAIRER E2n AOCEIR. B, fERALH

#10 il % 20 0.968 Hl%. K w. DR, W, 1i5E

#11 M 15 0.973 TR B W FEAS . R

#12 FL0R9E 14 0.963 FLWR . Ak, WIEL BUMOEZG . (LT

#13 /MR 12 0.945 RIENTERAIT A SRS

®k71 BERUEHXBARLER
Table 7 Clustering information of keywords in English literature on C. tiglium
BEREK T S ERAL K
#0 croton oil 118 0.664  oxidative stress, antioxidant activity, terpenoids, in vitro, weight loss
#1 essential oil 113 0.716  essential oil, Croton cajucara, Rhizopus oryzae, stomatal conductance, volatile compound
#2 Croton crassifolius 86 0.739  Croton cajucara, transgenic mice, clerodane diterpenes, trans-cajucarin B, natural compounds
#3 taxonomy 68 0.794  taxonomy, crotoneae, diversity, neotropics, section eluteria
#4 Croton oblongifolius 51 0.844  Croton tiglium, phorbol esters, structure elucidation, ECD calculations, Croton yanhuii
#5 derivatives 32 0.912  dragons blood, derivatives, south American, Croton poomae, nitric oxide
#6 skin edema and cell infiltration 25 0.888  anti-inflammatory actions, inflammatory disorders, cell infiltration, skin edema, skin cancer
#7 ellagic acid 22 0.801 acyclic diterpenoids, Croton stellatopilosus, prenyl diphosphate phosphatase, plaunotol
biosynthesis, molecular cloning

#8 anti-inflammatory activity 20 0.889 anti-inflammatory activity, Croton laui, labdane diterpenoid, Acacia cornigera, traditional

knowledge
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Fig. 8 Emerging maps of keywords in Chinese (A) and English (B) literature on C. tiglium
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Fig. 9 Changing trend of number of global patent applications for C. tiglium
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Fig. 10 Global geographical distribution (A) and provincial distribution in China (B) of patent applications for C. figlium
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Fig. 11 Top 10 patent applicants (A) and applicant types (B) for C. tiglium
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Table 8 Distribution of main IPC subclass for C. tiglium
IPC (/2K IPC % XL LREEM i E/%
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C12P AP A B WL & 515 4.67
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