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Bibliometric and visual analyses of sepsis and gut microbial
therapy
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Abstract: [Background] The role of gut microbiota in the occurrence and development of
sepsis has been extensively reported. Considering the important role of gut microbiota in sepsis,
it may be a new way to treat sepsis by regulating the structure or products of gut microbiota.
However, the safety issue has been a main factor limiting the large-scale application of the
microbial therapy. China has a number of sepsis patients, while the research on the microbial
therapy for sepsis starts late. Reviewing the international studies about sepsis and gut microbial
therapy is of great significance for promoting China’s research in this field. [Objective] To
analyze the research status, hotspots, and frontiers of sepsis and gut microbial therapy.
[Methods] We retrieved the articles about gut microbial therapy and sepsis from Web of
Science (WOS) core collection and China National Knowledge Infrastructure (CNKI) with the
time interval from January 2001 to November 2023. CiteSpace was used to perform visual
analysis of the number of publications, publishing countries, publishing institutions, authors,
journals, and keywords and establish the visual diagrams. [Results] After data retrieval and
screening, 807 articles from WOS and 49 articles from CNKI were included for analysis. Within
the global range, the country with the largest number of publications about sepsis and gut
microbial therapy was the United States, and the country with the highest centrality was
Sweden; the most prolific institution was the University of Western Australia, while the
institution with the highest centrality was the University of London; the highly productive authors
included PATOLES, RAOS, ATHALYEJAPE G, and FANG H; the high-frequency keywords
included necrotizing enterocolitis, sepsis, double blind, preterm infants, and gut microbiota; the
main clusters were #0 necrotizing enterocolitis, #1 enteral nutrition, #2 preterm infants, #3 fecal
microbiota transplantion, #4 critical care, #5 Escherichia coli, #6 sepsis, #7 acute pancreatitis, etc.
In China, the main research institutions in this field included Southern Medical University,
Zhengzhou University, and Hebei Medical University; the keywords included sepsis, probiotics,
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gut microbiota, and enteral nutrition; the main clusters were #0 immune function, #1 gut
microbiota, #2 enteral nutrition, #3 sepsis, #4 infection, #5 fecal microbiota transplantation, etc.
[Conclusion] CiteSpace was used to conduct bibliometric and visual analyses of the research on
gut microbial therapy and sepsis. The research in this field continued to attract the attention of
research institutions and researchers around the world. Sepsis and necrotizing enterocolitis
represent the hot words in the research of gut microbial therapy and sepsis in China and the world,
respectively. The research in this field is evolving from basic exploration to clinical application.

Keywords: sepsis; probiotics; gut microbiota; microbial therapy; necrotizing enterocolitis;

bibliometrics; visual analysis
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Records were identified Ratioval Records were identified
from WOS (n=958) from CNKI (rn=68)

4{

Excluded: (1) Non-article or review papers;
(2) Repeated and withdrawl papers;
(3) Written innon English (WOS) or
Chinese (CNKI)

892 studies identified

il

62 studies identified

Two authors independently screened according to
the inclusion and exclusion criteria, and in case
of disagreement, the third author screened again

807 studies identified

1 SRR R AR

Figure 1 Flow chart of literature data screening.
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Figure 2 Number of publications yearly related to microbial therapy and sepsis from 2001 to 2023.

x1 WOS ZULEEBIEETRSESHEREYTEAHEXARARZA 10 WER
Table 1 Top 10 countries in the WOS Core Collection database for research on sepsis and gut microbiota
therapy

HE4 J% 3 Publication HHUL JE Centrality
Rank P i B TINE 8 H 5%k % L EE
Country Numbers Number of citations H index Country Centrality

1 USA 206 42.93 54 Sweden 0.52

2 China 123 24.17 32 France 0.50

3 Australia 69 46.63 30 England 0.48

4 England 67 73.09 34 Israel 0.37

5 Germany 57 43.58 25 Croatia 0.33

6 Italy 50 56.90 26 Belgium 0.29

7 Canada 44 63.09 23 Greece 0.28

8 Spain 36 40.14 21 Germany 0.28

9 Japan 31 40.71 16 Italy 0.27
10 Netherlands 30 45.21 23 USA 0.25
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Figure 3 National co-occurrence map of gut microbial therapy and sepsis research. The node size represents
the number of papers published by the country; The red color in the middle of the node represents a sudden
increase in the number of articles published in the country; The purple color on the outside of the node
represents centrality, indicating that the country is at the center of the cooperative network.

23 AW

R Ge AL L2 2 R 3 K 4
Kl 5, £ WOS #Z.O G Edn Ed, K ik %
HAILAL SRy > B I Y 7Y I8 K 2% (University
of Western Australia), A% 28 i, TiH OB
= ) R AT g [ 1Y A8 20K % (University  of
London), $&/RH 5% LA E MG VERAHYI .
W R X 2 ML b BB R K2
(Southern Medical University) 1 %5 M K %
(Zhengzhou University), &N 8 . £ CNKI
e, R SCHE R 2 WAL R 1L 2R R 2 A
JERIRSE, Bk ScaREY 3 &, B
W T A SCERAD NS & SCHLE 2Z 8] R 0 B
WATEMZE R

F®2 WOS #ILAEERBEL XNMFE TR

Table 2  Statistics of the issuing institution in
WOS core collection database

Hegn RSCHLA .38 s b
Rank Institution Number of Centrality
publications

1 University of Western Australia 28 0.03

2 King Edward Memorial Hospital 22 0.01

3 University of London 19 0.14

4 University of California System 17 0.09

5 University of Toronto 12 0.05

6 Baylor College of Medicine 12 0.11

7 Chulalongkorn University 12 0.01

8 University College London 11 0.01

15 Southern Medical University- 8 0.04

China
16  Zhengzhou University 8 0.01
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&3 CNKI BIEELXXHBG TR
Table 3  Statistics of the issuing institution in CNKI database

HE# RSCHLH K

Rank Institution Number of

publications

1114 K% Shandong University 3
AL ERL K 2% Hebei Medical University 3
T KB K2~ Ningxia Medical University 2
B 5t E Rl K2 Nanjing Medical University 2
WiVl K2# Zhejiang University 2
My VT FP B2 24 K 2F Heilongjiang University of Chinese Medicine 2
A K2 E AR R i JL# EE 24 .0 Shanghai Children’s Medical Center (SCMC) 1
B 7 ERL KA RV BE B B B2 24 &L Zhujiang Hospital of Southern Medical University 1
LA B 56— 5 B B R 24 ) The First Affiliated Hospital, Sun Yat-sen University 1
15 22 K2 IR R 2% BE School of Basic Medical Sciences, Lanzhou University 1
16 B H R 25 K 2= TR B JE 5 B¢ ICU Nanjing University of Chinese Medicine 1

00 N AN R WD

. ®
Baylor College of Medicine URIVORIRY Sgfoge London
Y e ; Universi London
CIBER - Centro de Investigacion Biomedica«eh Red s
Pniversiggyt Tosonig © " University of Western Australia

. Catholic University of the Sacred Heart  Harvard University

Nelwcastle University - UK .King Edward Memorial Hospital

University of California Davis

Chulalongkorn University

A.O.U. Citta della Salute e della Scienza di Torino

University of California System
Emory University

Pennsylvania Commonwealth System of Higher Education (PCSHE)

Southern Medical University - China

Zhengzhou University

4 WOS %l & S HIREE & XL I E

Figure 4 The agencies co-occurrence graph in WOS core collection database.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



B F | RSESEREITANE T EF AT ST 3713

T 350 B K 2R TR IR R BEICU
1CU of Wusi Hospital, Nanfing University of Chinese Medicine
Guan gz I(‘_iﬁﬂ!!%‘rl?"#ﬂjﬁﬁé?ﬂ;ﬁ‘ﬁ ted Traditional
rxi Guigang Orthoy spital of Integrated Traditiona
B B W — BB AS B P, N A I S R R I A G . Woern Modicine |
Emergency Medical Center of the First Affiliated Wenzhou Key Laboratery of Emergency and Critical Care Viedicine
Hospital of Wenzhou Medical University L9540 L%, s e B3 BF L T Bh B eh

Animal Center of Jiangsu Insfitute of Parasitic Diseases
M BHERSERICU

1CU st Fodpéial §f Souhers'ygitecity °’§H§ﬁk%$gmf ﬁl{plrﬁﬁlﬁﬁﬁt Care ﬁ%mﬁ%?}.m Affiliated Hospital of Jinzhon Medical University

52 51K 2 R LB B A ) iﬁ%ﬁ%“ﬂ%‘%‘g;ﬁn(é§%mwhy Wenzhou Mmluull‘num

< B 2 B = BB (L 7 3R B B L 7 B 2 o 4 B L G B )
Department of Neonatology, Child Hﬂ’l’Ihi of Fudan University The Third liusmmi 'of Shanxi Medical University (Tongji Shanxi Hospital, Shanxi Academy of Medical Sciences)
Bk S BRELER B MUAEEE R} MR R Rk 08— | % 5 B R B B MR B 4R
BRI S ¥R Department uf(uuul(.m- Medicine, Zhujiang Hospital The First m.n.f...; Ihnplﬁmﬂlhmmlmﬁ niversity  Department of Critical Care Medicine, Dongguan Kanghua Hospital
The Second Clinical College of Jinan l‘ml\‘l‘\ll\ &NI n Medical University of Chinese \h-dlune
oy p T

Department of Anesthesiology, Tianjin \Iu]u.i] lmnmm General mjtgﬂ #]h Digjiang Universi E@'ﬁ“%‘é%ﬂ'ﬁfﬂx#gmg#ﬁ

B “:p'w??ﬁ*{*%‘?ﬁz%*ﬁ%ﬁﬁ?ﬂ sedllS Ilebei Medical University Evidence-based Medicine Lnuu‘r of Lanzhou University Lanzhou University Schoal of Basic Medicine
epartment of Critical Care Me anjing Dram Tower Medical .
College, Nanjing Medical University ‘?i@ﬂj{#ﬂﬁﬁ?ﬁ g ]
Zhejiang University N Operating Room, General Hospital of Ningxia Medical University

Sha ndong Usiiversity

R R LR RS 8 LA B WHCE S0 SR
Department of Infections Diseases, Shanghai Children's Medical Center, Shanghai Imu Lunﬂi ZNE ﬁ ) Denartgientof Neonigiey, 30ind Hilpial of PLA

University School m(‘rf’('nn Jepartment, cneral’lospml of
Al B B R L LR BE b s JLRH (L B S
Shanghai Children's Medical Center afflinted to Shanghai Jino Tong University Vingxia Medical Un "L""‘#ﬁfﬁﬁgﬁamﬁgm!ﬁ

Gansu Provincial Key Laboratory of Evidence- b'\wd Medicine and Clinical Translation

School of Medicine
5 A0 2 R 2 — B g T € """' iry "E‘%%"“'ﬂ'““"" E%ﬁ'“‘ visdj) n%.‘?ﬁﬁ%?ﬁﬁﬁ.ﬁfﬁdkﬁ?ﬁ General Hospital of Ningvia ﬁEun,mngmn University
Department of Critical Care Medicine, the First fi‘é&ﬁ%fﬁ\gh > kA NREER: @15 Medical University
Affiliated Hospital of Soochow University G Y. Vichun Uniy e ency Deparirment af Hebei General Hospit mjﬁﬁfﬂ;’ﬂf;‘"wm,nf
B B 0 A S 2 e M T L A RSB BE Y R FMEF g Hehei Province
;;n%;leg-g;;?guﬂ ioint Logistic support force  Departmientof Cardiology. Hebei General - = 104 Medical University
i Hospital
Comprehensive ICU of Nanyang Central Hospital AL MR £
[)lpﬁﬁ:?hﬁ&f&ﬁﬁzﬁﬁﬁlﬁlﬁ of Department of Geriatries, Boye County Hospital, Hebei Provinge
Joint Lagisties Support Force IR PR B RS 5 b B

HHWHE—ARER  juensive cire Unit of Guangdong Provincial Hospital of Traditional Chinese Medicine

The First People 's Hospital of Zhengzhou
IR KR SR E R
FREEATRRES - ARER2#5 Second Clinical Medical College of Guangzhou University of

Mengjin District Second People’s Hospital of Luoyang City, Henan Province  Traditional Chinese Medicine

5 OCNKI ##EFE & W I EE

Figure 5 The agencies co-occurrence graph in CNKI database.
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PESE—, E—0 T A WH S Deshpande %), PATOLES 14 2007

Rao A1 Deshmukh 2P &8 5%, IF HH 3 RAO'S ! 2013

ATHALYEJAPEG 7 2014
LR FE N A BT A LR 2 R W SRR GENGMARK S ; 2007
JE SIRBENE NG EE I R FSE . RV FrITEERE ACETIA 5 2013
KEFIIVEE FANG H DA 5 s 09 & SCRA RS T, FANG H 5 2020

HAWE o 0 N 2 200 I W 18 R S MR E 1Y
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Table 5 Statistics of authors in CNKI datab
FRERR, EEWISOIAEAMIIS, B e i
PERBEIR R . T B ) A A PR 5 S5 T Author Number of publications  Year

SRUETF CNKI B 2 mogdis o, ENIEE 6 17 7?53% LI HY 2 2017
5 2 T PRI PR SCHIESCR, Jop 4 gfe 77 YANGLS 2 2018

28 LIANG Q 2 2022
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FRNEAMEEIE . 1697 . IEROME . IR s/ XIONG XW 2 2012
DRI F~ i Jig ) R 90 A 25 1T %I XU J 2 2017
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Figure 6 Overview of the clustering map of published authors in WOS core collection database.
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FREE eSS LR 8 g 9, AT LRI T
WOS Fl CNKI M ¥ 8w, fEmes| e
SCH e TR L0 A2 LY 25 A T ) Sk
%, FBWTENE N LS #1548 B ™ )L ek
B AR LR & BB AE AR BE 1 /N W 25 W 4R 1)
2.7 KBIRHEI oM

KA G AL PE E LR 10,0 & 11 M
Kl 8. &9, Skl B Y AR R AR izt 5 40 s
JIT B SR (A I 9 F2 A, e B AR SR 98 1Y O
HL SR T WOS A0 B 50 12 1 STk H

=6 WOSZLEERIBELAXEREMWSIAT 10 B9HFT

Table 6 Top 10 journals of publications and cited in WOS core collection database

HE# WA SR

LIRLISSI TR TR/

Rank Journal/Number of publications Journal/Frequency

1 Nutrients/32 Lancet/385

2 Cochrane Database of Systematic Review/18 PL0S One/368

3 PLoS One/16 Pediatrics/363

4 Pediatrics/12 Clinical Infectious Diseases/338

5 Critical Care/11 New England Journal of Medicine/304

6 Journal of Pediatrics/11 Journal of Pediatrics 302

7 Acta Paediatrica/10 Cochrane Database of Systematic Reviews/285
8 Early Human Development/10 Gut/278

9 Frontiersin Immunology/10 American Journal of Clinical Nutrition/265

10 Journal of Parenteral and Enteral Nutrition/10 Journal of Pediatric Gastroenterology and Nutrition/263

7 CNKI ##EEACER/T 10 BIEAT

Table 7 Top 10 journals with the highest publication volume in the CNKI database

He# W/ %S

Rank Journal/Number of publications

Hear W R SCR

Rank Journal/Number of publications

1 AR EAE AR (R T2

Chinese Journal of Critical Care Medicine (Electronic Edition)/2

2 ETEIE)LRHRER2

Chinese Journal of Evidence-Based Pediatrics/2
3 NS INESRR2

Parenteral & Enteral Nutrition/2
4 JERHEEE SR/

Basic & Clinical Medicine/l

5 SRRz (RS0
Journal of Practical Shock/1
6 B 52 fEEIREE/1
Trauma and Critical Care Medicine/l

7 Hh ] e 2k 1
Chinese Journal of Immunology/1
8 B S AT RS

Chinese Journal of Infection and Chemotherapy/1
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*8 WOS L& KBIRESW S Xk
Table 8 High cited literature in WOS core collection database

Pt 1E& CURL| P IE RRER
Title Author Journal Citation Year
Bifidobacterium breve BBG-001 in very preterm infants: a COSTELOE K Lancet 36 2016
randomised controlled phase 3 trial

Probiotics for prevention of necrotizing enterocolitis in ALFALEH K Cochrane Database of 32 2014
preterm infants Systematic Reviews

Probiotic effects on late-onset sepsis in very preterm JACOBS SE Pediatrics 29 2013
infants: a randomized controlled trial

The “Golden Age” of probiotics: a systematic review and DERMYSHI E Neonatology 22 2013

meta-analysis of randomized and observational studies in
preterm infants

Double-blind, randomised clinical assay to evaluate the FERNANDEZ- Archives of Diseasein 22 2017
efficacy of probiotics in preterm newborns weighing less CARROCERA LA Childhood-fetal and
than 1 500 g in the prevention of necrotising enterocolitis Neonatal Edition

®9 CNKI HIEESHSISXHZ T
Table 9 High cited literature statistics in CNKI database

it (=4 CURL BT IREL ARy
Title Author Journal Citation  Year
Bl &a¥a Nl R RaP Wi c8 7N 7 AN 7] 7B S gy € 7 oy i L o S h EEIE LR R 42 2009
Meta 537 CHEN GQ Chinese Journal of
The effect of oral probiotics on the prevention of necrotizing enterocolitis Evidence-Based Pediatrics
in preterm infants: a meta-analysis of its efficacy and safety
JoriE A A S e FET7 e e BT BE A 2R 30 2018
Intestinal microecology and sepsis WANG HF Chinese Journal of Critical

Care Medicine (Electronic

Edition)
N[ IR P 4 A RO B REAE FE#7 1 TR S BEAR TR 2R R EZ w2 22 2015
Effect of probiotics applied at different stages on gut microbiotaand LI SY Hebei Medical Journal
short chain fatty acids in septic patients
g A2 BT B ) LR BR /N 45 1 58 1) R GEPFAN Fl Meta 43-#T SR rh EEIE LR R R 21 2016
Prophylactic probiotics for preventing necrotizing enterocolitis in GUO M Chinese Journal of
preterm neonates: a systematic review and meta-analysis Evidence-Based Pediatrics
it B RIS T N8 IR B AR IR AE JE A RAE Y S e ThRE O AR 16 2018
F9hA ZHAOH  Chinese Journal of
Effect of probiotics combined with early enteral nutrition on Gerontology

inflammatory response and immune function in elderly patients with

sepsis

PARHEZ T 5 W SCEE 7 B A RSEE/MA%E  (microbiome) . A% HY (model) . B A= JL Mk 55 4E
% % (necrotizing enterocolitis) . I EEAE (sepsis) . (neonatal sepsis)Fl [ IfLAE (bacteremia), A ULi%
W (double blind). 7= JL(preterm infants)Fl 49U H Ai#F 58 383+ e 2 00 & 5277 LR BB /Ng
J7 38 14 A W BE (gut microbiota), HOEEHEA T S R SMEAE, FFLUUBEMAEYR . WS
[ A B ¥ ) {3 (bacterial translocation) iU WIRE L FBT A JLIMEREAE b o0 B I .
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Table 10 Keywords statistics in WOS core collection Table 11 Keywords statistics in CNKI database
database He2 ORH# L73/8 b
i Ok AR PO EEHES Rank Keyword Frequency Centrality
Rank Keyword Frequency Centrality Centrality 1 Jie #EHE Sepsis 38 1.17
_ rank 2 %7k I Probiotics 32 0.65
1 Necrotlziflig 193 Bactelrlal ' 0.18 3 W M % Enteral nutrition 8 0.04
enterocolitis translocation e §
2 Sepsis 179 Microbiome 0.15 4 W DR > 0.01
. Gut microbiota
Double blind 155 Model 0.15 i
5 ZERFEE 4 0.03
4 Preterm 147 Neonatal 0.15 ] )
. . Fecal microbiota
infants sepsis : )
5 Gut 133 Bacteremia  0.14 transplantation
microbiota g
2.8 XBIRAREKDH
CNKI $54 2 A 5/ 149 H SCST R Hh v A 56 CiteSpace 44 SC B n] (1) B — > SR 2B A

T EEAAMREEAE . fiAE R NESR . iR
TERNFE R AR MEAE, L AP M RE A M0 4 A2 7 119 oL
F W [ A DG 9T 2

FEAr5h 1.17 #10.65,
Bl 58 Meri i 5 45 A W R T .

R S — A LT M BN SRR T
WOS #% 0o 8 B P2 1Y SC Rk OC B ) 2R 2% &1 3%
DLE 10, B DL#0 necrotizing enterocolitis ., #1

enteral nutrition., #2 preterm infants, #3 fecal

_ probiotics - -
double blind: ; ¢ .Sepsis
colonlza’aen '

e

gut microbib_té .

necroti”Zlng enterocahtls mortality

. Infg ction l{ﬁpterlal f:rai)slocatlon

'® metaanalysis
e . preruaturelnfarfts O

" late onset sep5|s . .
birth weight infants

oral supplehentation

prevention intestinal microbiota

preterm infants

8 WOS #ib & S8R B XA S I

Figure 8 Keywords co-occurrence mapping in WOS core collection database.
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Figure 9 Keywords co-occurrence map in CNKI database.
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Figure 10 Clustering map of keywords in WOS core collection database.
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microbiota transplantion . #4 critical care . #5
Escherichia coli .#6 sepsis Fl1#7 acute pancreatitis
X8 ANy T A AU A BRI ST R E O TN
#, T CNKI RO 2 (9 it 2R #0 S IRE |
#1 B ERE . #2 INE TR #3 IREEAE . #4 2%
YuFn#s FEWBAEIX 6 > J7 T [ NAISCHFTERY
FENEEE 11038 5% A Eis e Aot & 21
B R EERE RN A AR AR A AN S Y
L) T
2.9 KBIERIM O

R 5 B A — > B TR] B A R AR
SN RIESE N, CiteSpace B IXFh AL E
AR RIS e A8 A, AR5 T Y
Poric T WOS B G5 1 R Bl L
TP 12 IR 13, B 12 Har B R R S B
GEPRAAS 1L T), o (0 BN 1% 98 BRI R 22 A7
TERIIFE], A DU A: W0 E (microflora) . 2 1A 7%

i (bacterial translocation) . &4 i IR %2 (acute

pancreatitis) Fl1 & % T I (Escherichia coli) /& i%
GUS RIS R SR N DS, Z R Bt i
2 XUBS P4 (risk) . 18 1 BF (gut microbiome
microbiota) . 147 (injury). J&J7 (therapy)F13% [
i (fecal microbiota transplantion), M % Fiin]
1) % 1A i) DU e RE A 5 W 1 AR T s
MIBIFFE RS 32 BT, I IR I BF SRR Bir
BB A ) i R L TG 72
2.10 XRIABERXSH

WOS 0 4 Bl 126 5% B 1 SRR ) IX [
UL 14 FIE 15, B P OR RIS I
KR BRI a] o 38 2 2 B MR B AE 5 I T TR
Yry7 ik A S SR R B (R 2 AL I, ] DL A Bk i 5%
T T MREEAE 5 W B A T i IR R B o
R DI ARE, A A ILIRBE /Mm%
W P98 3% . TR RS A AN K AT B A 9/ =
B I N A HE B U Y 2k & ' . CNKI
BE R IR MR R, #RAE T S R REMY

#2HNE T
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Clustering map of keywords in CNKI database.
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Bacterial translocation 2001 771 2001 2015
Acute pancreatitis 2001 6.04 2001 2010 e———
Fora 2001 4.09 2001 2008 s—
Escherichia coli 2002 3.58 2002 2000  —
Controlled trial 2003  7.53 2003 2013 e—-
Lactobacillus 2003 498 2003 2013 ———
Fiber 2003 422 2003 2008  es—
Premature infants 2007 731 2007 2015 —————
Bacterial colonization 2007 434 2007 2016 ——
Double blind 2002 938 2008 2016 —
Infections 2009 438 2009 2018 ——
Prebiotics 2009 396 2009 2011 —
Oral supplementation 2011 7.73 2011 2017 —_—_—
Ventilator associated pneumonia 2006  5.05 2011 2014 ——
Updated meta analysis 2013 829 2013 2017 =
Prevent necrotizing enterocolitis 2010 6.18 2013 2017 —
Bifidobacterium longum bacteremia 2016 3.54 2016 2020 B
Clostridium difficile infection 2016  3.63 2018 2021 =
Risk 2016 4.68 2019 2023  —
Gut microbiome 2017  3.45 2019 2023 ——
Injury 2001 425 2020 2023 —
Gut microbiota 2013 9.36 2021 2023 —
Therapy 2005 430 2021 2023 —
Fecal microbiota transplantation 2015 3.57 2021 2023 A—

12 WOS #%il & &3 B SOk X 42 17 S DL A 1] [

Year RN Z%KH M — U A4y Begin

1 End LA 2168 BEAUARIZ O B i) 1 BRI A S SR B8 I S 1L AR 5 i (0 B s I O SR T R S A7 A E B I

)5 R O B R 2 B ) 1 R HH B

Figure 12 Time map of burst keywords in WOS core collection database. Year represents the year when the
keyword first appeared, Begin, End and red segments represent the beginning and ending years when the
frequency of the keyword suddenly increased, dark blue segments indicate the time when the keyword
persisted, and light blue segments indicate that the keyword has not appeared.
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15 BIBESE o

3 WwE5E&#
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BT SRR IR A B, (R SCRAR R
[l N R ARG 50 R e i, LA 5 BR R R 5
15552238 0 T2 1R N BIF S P BAAE a2 O A
55 MEEAE R BIFTE T T B — 5 R, A4 1=
A REAE K 1= S 7 AILRA I BICAE A SOt /s 1] D X
BEAE 5 o 18 A P A 0 50 S T B AN T i v
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Figure 13 Burst keywords map in WOS core collection database. The size of the node represents the frequency
of keywords; The red color and distance from the center represent the time when the keyword burst.
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Figure 14 Keywords cluster time zone co-occurrence map in WOS core collection database.
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Figure 15 Keywords cluster time zone co-occurrence map in CNKI database.
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