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Bibliometric analysis for research hotspot and frontier of ursolic acid

ZHAO Jun', ZHANG Xiaolei', NI Beibei', YANG Xue', WANG Kai', ZHANG Chuanzhou', LIU Guangwei’
(1. Dept. of Pharmacy, the Affiliated Hospital of Qingdao University, Shandong Qingdao 266003, China; 2. Dept.
of Gastrointestinal Surgery,the Affiliated Hospital of Qingdao University, Shandong Qingdao 266003, China)

ABSTRACT OBJECTIVE To explore the research hotspots and development frontiers of ursolic acid in recent 20 years, and to
provide reference for researchers in this field. METHODS Research literatures related to ursolic acid in Web of Science from Jan.,
1, 2002 to Dec. 31, 2021 were collected, and visualization analysis was performed on countries or regions, research institutions,
authors, journals and keywords involved in the literatures using CiteSpace software, to obtain the spatial and temporal distribution of
ursolic acid and research frontiers. The research status and development frontier of ursolic acid were further analyzed by analyzing
keywords co-occurrence, keyword emergence, keyword clustering, etc. RESULTS & CONCLUSIONS Totally 3 528 valid papers
were included in this study, and the top three countries were China, India and the United States. Analysis of publishing institutions
showed that Chinese Academy of Sciences, Univisity of Karachi and China Medical University were the top 3 research institutions
in the list of publication amount. Analysis of published journals showed that Molecules (127 articles) , Journal of
Ethnopharmacology (90 articles) , Journal of Agricultural and Food Chemistry (75 articles) had high number of literatures on
ursolic acid. The analysis of keyword analysis showed that pharmacological effects, such as antitumor activity of ursolic acid,
antioxidant activity, antibacterial activity and anti-inflammatory activity, are always the focus of the research; the mechanism ursolic
acid induced apoptosis, oxidative stress and autophagy, the research on ursolic acid signaling pathway, drug delivery of ursolic acid
nanoparticles were the research direction in the future.
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#hy A ROCR/E NI% BWET(CRAK)
1 Molecules 127 3.60 4411(Q2)
2 Journal of Ethnopharmacology 90 255 4360(Q2)
3 Journal of Agricultural and Food Chemistry 75 213 5.219(Q1)
4 Natural Product Research T4 210 2.867(Q2)
5 Natural Product Communications 54 153 0.986(Q4)
6 Planta Medica 39 111 3352(Q2)
7 Fitoterapia 38 1.08 2.882(Q3)
8 PLoS One 38 1.08 3.240(Q2)
9 Bioorganic & Medicinal Chemistry Letters 37 1.05 2.823(Q3)
10 Food Chemistry 37 1.05 7514(Q1)
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JI 6724719 1 108 S5 Z W Z8 %515 0.004 9 Y S

TSI (F 4) o IS SR OCHR] 672 4>, 2
S K Y ursolic acid (BESRiZ, 1 170 ¥X) . oleanolic
acid (FFELRER , 629 1K) \in vitro(K4], 358 ¥ ) \apoptosis
(JHT-,3357%) . constituent (i 43 . 281 7K ) . activation (14
1%, 258 ¥k ) .inhibition (FP il , 251 ¥X ) . expression (F ik,
243 %) . derivative (17 A= 47, 239 K ) | extract ($EHL , 236
) cell (4L, 205 1) , 33k Bt HH B AT 5 ey (A Rk
T 200 ¥k ) o HAT B Ao M S EE IR K YR A ursolic
acid ( BE 12 , 0.53) . oleanolic acid ( ¥ B Mg , 0.38) |
apoptosis (4L #F 1=, 0.26) expression(F ik, 0.26) . acti-
vation (#4755 , 0.25) . constituent ( Ji{ 43, 0.18) . in vitro ({4
A, 0.17) . derivative (77447, 0.14) | antioxidant (4 %Ak
#,0.14) \leave(4355,0.14) .pathway (i %, 0.12) . flavo-
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Kt K Rtk || KRR ik ok
ursolic acid 1170 0.53 growth 169 0.05
oleanolic acid 629 0.38 pathway 163 0.12
invitro 358 0.17 acid 162 0.05
apoptosis 335 0.26 plant 152 0.07
constituent 281 0.18 oxidative stress 140 0.04
activation 258 025 betulinic acid 137 0.02
inhibition 21 0.04 proliferation 132 0.06
expression M3 0.26 flavonoid 128 0.10
derivative 239 0.14 mechanism 125 0.09
extract 236 0.02 NF-k B 125 0.03
cell 205 0.07 cancer 119 0.06
antioxidant 182 0.14 mice 112 0.06
triterpenoid 181 0.07 triterpene 110 0.00
leave 179 0.14 cancer cell 110 0.09

3.6.2  CHEIN B XJ O EH IR AT 58 B4 A HL A5 F
17 A2 Bin], WL 5. 28 BLREHE 44 11T 5 o7 1Y S B IRIAR YR
>4 inhibition ( #]1 ] , 14.60) . constituent ( A% 4y, 10.72) .
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8.64) acid (B2, 7.73) o I 2 4F- 58 B B A v 1) 52 B3] Oy
nanoparticle (44 K fikr , 7.22) | drug delivery (25 ¥ i% ,
7.70) , FWIRE R FR G OK kL 77 Y | RE SRR 25 W) % =X
& HATWFIE S
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IR, RIEBLHLHE B modularity (Q) =0.753 2, RISHL R R
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1, T I 2% 1y ] S A 5 5 24 S>> 0.5 BHA R SRS S5 AL 2
BN ARUFFEES R R X R E R E R, Rk
IR R R AN FIRE M) o TR T . REP 5
HRER/NE L, 75 8N A SR 2R Y 7 s 5o
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Top 17 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2002 - 2021
constituent 2002 10.72 2002 2008
triterpenoid 2002 9.16 2002 2009
acid 2002 7.73 2002 2009
glycoside 2002 6.98 2002 2013
inhibition 2002 14.6 2003 2010
triterpene. 2002 8.64 2003 2012
nitric oxide production 2002 6.58 2003 2012
mouse macrophage 2002 6.1 2003 2009
flavonoid 2002 643 2005 2010
lipid peroxidation 2002 6.77 2006 2012
epithelial cell 2002 6.77 2006 2012
triterpene acid 2002 6.57 2006 2011
bl 2 2002 6.54 2006 2013
phosphorylation 2002 6.23 2010 2015
performance liquid chromatography 2002 6.7 2011 2014
nanoparticle 2002 722 2016 2021
drug delivery 2002 7.7 2017 2021
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Ursolic acid in cancer prevention and Shanmugam 2013 Biochemical Pharmacology 115
treatment: molecular targets, pharmacokinetics
and clinical studies
Ursolic acid (UA) : a metabolite with Kashyap 2016 Life Sciences 112
promising therapeutic potential
Ursolic acid: a pentacyclic triterpenoid with a - Wozniak 2015 Molecules 86

wide spectrum of pharmacological activities

Oleanolic acid and ursolic acid: research Liu

2005 Journal of Ethnopharmacology 76

perspectives

2017 Food Chemistry 04

Ursolic acid from apple pomace and traditional - Cargnin
plants: a valuable triterpenoid with functional
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