TRAE SRR Nov. 20, 2022, 49(11): 49424956
Microbiology China DOI: 10.13344/j.microbiol.china.220336
http://journals.im.ac.cn/wswxtbcn Copyright ©2022 Microbiology China All Rights Reserved

RIBE 5 i

CiteSpace

SR, B, RBT, HAK

FEL KPR RSB, BRPE B2 716000

TWE, sk, U, M4k, BT CiteSpace Z3 474 4k AR 0 B 25 MR SE el 5[], UAED Al AR, 2022,
49(11): 4942-4956

Ning Wangqing, Yang Jianshe, Cheng Juanli, Lin Jinshui. Research hotspots and trends of Pseudomonas aeruginosa drug
resistance: a study based on CiteSpace[J]. Microbiology China, 2022, 49(11): 4942-4956

 E: (7] A% MBEIEH (Pseudomonas aeruginosa) 2 Ve K5 R Bt 2R BRE X —, *F
SARA LM AA AN, BRIEGTHEER, HiZRRAMGHGHET—AE<XZ. [BH] K
T CiteSpace THAL T 8, RWRAAGEBRLLE T HBEARTIVK, #eH5LRAH. [FE] AAL
BRIt EHTIE, L 20142021 FF E 42 W (CNKI). 7 7% #4% & (Wanfang). Web of Science (WoS)
3 8 996 B4R LEAR LA W 2h M aY P R LKA S ATAEAR, i A CiteSpace S Xk XA X & . 1
HOoMERNL ., B RAINMEIENL . kB 5| AP omr. KB RE. RIFH @IATHH,
UIRRIZAR EAGHRAERAY. [ER] EXXIRALAXEWRKEE S TP LB, KBk
REXFRRTER. PE, EZABRARRTRER S, BERFRAYANKK, FEIIKRT
N BRI AT R F B ARG BRI A R S X IE . Am, R KRR R e
B 25 M 6 16 R B 08 19 AT, 3k AR AR XIEAR AR L E o 2h it ey ek AR . (45 ] B W 4h4A
FAREIOR T AR RN B R R RAI BB E ) A EREERS, BTALARLE
AL IZATIRI AR A B B A

KRR : AREBEIE; T2ht; CiteSpace; FmitBid; T AL AT

BeWBA: HKAKRPAIES (32070103, 31860012); BRPEAE “HF iRl X UK e A AT H (BR41iE 7 [2020] 44 5); Bk
VA5 U e S 2 BT AR A A SRR TR (B s 20 41[2018] 111 5)5 BV e i 75 4R BT 1 BA.(2022) 5 BTG 44
KEEAEANF AL I 2535 H (S202210719127)

Supported by: National Natural Science Foundation of China (32070103, 31860012); Regional Development Talent Project of

“Special Support Plan” of Shaanxi Province ([2020]44); Outstanding Young Talent Support Plan of Higher
Education Institutions of Shaanxi Province ([2018]111); Youth Innovation Team of Shaanxi Universities (2022);
Shaanxi University Student Innovation and Entrepreneurship Training Project (S202210719127)

*Corresponding author: E-mail: linjinshui@yau.edu.cn
Received: 2022-04-05; Accepted: 2022-04-29; Published online: 2022-05-24



TWESE: T CiteSpace 73BT i 4 5 S0 M TR TR 24 PR RIE 72 #4 il 5 4943

Research hotspots and trends of Pseudomonas aeruginosa drug
resistance: a study based on CiteSpace

NING Wangqing, YANG Jianshe, CHENG Juanli, LIN Jinshui’

School of Life Sciences, Yan’an University, Yan’an 716000, Shaanxi, China

Abstract: [Background]| Pseudomonas aeruginosa, one of the main pathogens causing clinical
infections, is resistant to a variety of antimicrobial agents, which is difficult to be treated in clinical
practice. Increasing attention has been attached to the research on the drug resistance of P. aeruginosa.
[Objective] With the visualization function of CiteSpace, we explored the status, hotspots and trend of
the research on the drug resistance of P. aeruginosa. [Methods] We performed a bibliometric analysis
involving 8 996 articles about the drug resistance of P. aeruginosa, which were published in Web of
Science, CNKI, and Wanfang Data from 2014 to 2021. CiteSpace was used to analyze the number of
articles published, author cooperation network, cooperation network of affiliated countries and
institutions, and literature co-citation. Furthermore, we used CiteSpace to perform journal analysis,
keyword clustering, and burst detection, aiming to reveal the hotspots and trends of this research field.
[Results] The growth rate of the articles published in English was higher than that in Chinese. China
ranked second only to the United States and India in the number of articles, showing great contribution
to research achievements in this field and strong academic influence. The articles published in both
Chinese and English concerned nosocomial infections and carbapenem-resistant P. aeruginosa. The
difference was that papers published in Chinese focused more on the clinical prevention and treatment of
drug resistance of P. aeruginosa, while those published in English mainly involved the basic research of
the drug resistance. [Conclusion] The research on drug resistance of P. aeruginosa at home and abroad
pays the highest attention to the production and control of new drug-resistant bacteria and nosocomial

infection, suggesting that the above research topic is the research hotspot and trend in this field.

Keywords: Pseudomonas aeruginosa; drug resistance; CiteSpace; knowledge graph; visualized analysis
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Figure 2  Author cooperation network. A: Cooperative network of main authors of Chinese literature; B:

Cooperative network of main authors of English literature.

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



4946 Tl A 2 AR

Microbiol. China

PAKISTAN N
@ K2
( dNDIA
&

(:5AN liARAmA
@3A ALFA
(AUSTR 8PlLES R CHINA
RAZIL °®
o

- © (;FBMAMQD
ENGLAND
@ANADI: @ @E

CE?NN

@OUTH KOREA

2020
2019

24

@APA@
B3 EEERAEMNLE

Figure 3 Major national cooperation networks.

i) (reference) (K 5A),

A *
0 <\ 1 N @
\ \Univ Mary!and Harvard Med Sch
s . 7 niv, Melboumeg
> Univ Pmsburgh C/ *

@uv Tehran Me\d Sci \
< ,§hamd Behieshti Univ Med: Sc:‘
G/hlraz UmyMed Sm 0
) DN
o (')\

dran Univ Med Sci x./ ,»; : |
N \@mlc Azad Univ .va"-"v Flagda /

% Ro) \*arvardUmV' ‘UnvaueensIand

s
‘\ \7 @mash Umv 3

o\.
"7 éhanghal Jiao Tongyl WUniv

R

Se-
Gaariand Univ *Nanyang Technol Unlv

0 A
f'Allgarh Musllm Uniy Q Chinese Acad Scc'z

" . Aix Marsellle Univ /
- ® ‘.
* @brix Univ Med Sci %9 " King Saud Uni;
// ) Gairo Uniy'| Uni |vJ ao Raulolona ’
/ . / %.J 1 »
\ . . <I
B KM B R R

Department of Laboratory, Xiangya Hospital, Central South University
JUTTRF MR BB R R
Laboratory Department of the First Affiliated Hospital of
JUPRBERE 0 DY R BB Xiamen University
The Fourth Affiliated Hospital of Guangxi Medical University
A H I VBB HUBIAVEE PN V37 L gt
Weihai Municipal Hospital Of R PN Laboratory Department of the Second Hospital
Shandong Province UJ ngxia Me(ﬁmlyﬁm\ Versity  of Hebei Medical University
UM AT AL Department of Laboratory Medicine, The First
“‘th‘ Provincial People’s HOSP‘ tal Affiliated Hos Pl(al of Nanjing Medical University

LD R K0 MR DSBE o o B K22 38— W BB Ky

al of Kunmin Mcd!ca University"
’I:l P Ak

The First iﬁ‘[ fiated | Hospi

General Hospital
By P!

. gmence dlld Technology
KB B 2
RunRun Shaw Hospital Affiliated to ﬁl\ ang Unn rsn) thqpl qf Me J15; “‘ A.

JUPBCRR MR BR uijin Hos} |tal
The First Affiliated Hospital of , B RN ’;’\l m Jo 1 B on{‘/[edlcmg

Guang\l Medical Universityrpe Fu's‘ Affiliated Hosplta] of Anhui Medical University
G ¢ RIS B
Beijing Umon Mcdlcal College Hospital

Naval Ggrng%all/}\iﬁsﬁﬁﬁahomlory 2020
ALVURSE Wb JURHBS B LA M b S B 2019

Pediatric Hospital Affiliated to Fudan University Shandong University Affiliated Provincial Hospital
Tongji Hospital Clinical Laboratory Affiliated to Tongji A A G B M M B B B
Medical College ofHuazhong Unl\exsm of Science TRESE TR B
Wl el bl bl ;
. Zhumadian Central Hospital, Henan Province
Huasllan Hospual Affiliated to Fudan University

SR G RRRF
Laboratory Department of People’s Hospital of Inner
Mongolia Autonomous Region

4 HHEEEMS

Y,
gkl s B LIRS B CY
XuglangMcdlcalUmw ongji Hospital 111.nedtoTom,|1 ical egeofi-lmzhongUmversltv of

1ate to mng ﬁgotongUmversm School

15 2014 45 5 YRR BTHAA E £ L SE TR
BRI T APNE 2 R AR (5 37 8
WL 4 BB, LA B R SCR AU B R
FERAR, ULWIPL Z AR BT
PEXS R BAR 107 A EE 2 AR
5 SCEk R EAT o3 A

XERUT WoS Bl 4 4 9& SCSCHR#EAT 70
#r, & CiteSpace HRE M 46 4 i i B o 345
GEIPCIL Ve iBul

TEE R RE

A PO EEAU AR B SCSCHR B 2P S 1 2%
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Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



TWEHE: H T CiteSpace 70 M1 i 2 E L i 24 PEWE e A R a3 4947
A
L 1
'.@mii‘mmmzms) .
o @Wéﬁmq @' b el = , U gstme 201w Gmmlusmm
@l vl L (2017) 1 ng Z(2019) (éutani M3 (2019)
YY (2016) ED (2018) o
. G’"w” % %ZM}F m:ﬂ ;n MF (2017)
S ("WorldHealthOrganisation {Z017) o
- o © d @m manTi01s Q) @"ZW"‘D (Ventola C Lee (2015)
i Duln blznu] - @
= ... 5 -~ HS (2017) ot (2015) | A9ver A (2015)
- 2

\f d jiorakas AP (20.12f {iﬁ: Iﬁv {
Nod ‘W @an cw (!oaa\}
T @
‘ .l_ ‘\
.
fit 4
/ 9
/ ‘
j éang LL {2017) [
®
B
®

Clinical Mlcmb
Reviews

Journal of Info@s

Diseases o

rnal

Molecular MICI’O@
Mlcmhlnlng@M FEMS@rnblolog@tmna

Letters @ © Immunity

@®

S

5 XERIEH S| AT a4

o, c
N eoviffeigac a0 Lﬁ
: \ é dlefor IN nm a&s
S N

conelli E (zm a)ﬂ; llatly SL (2013)

enfart {201
e P R0eY) ([Bstron A (2015)

Eu (20

|emamin g HC {20163

i (Ol LL 2015)

oolay RT (20171

rnal of Clinical Microbiology
mal of Antimicrobial Agents

A SCHRILRS IS B: BITISE

@
S
of Scie i

"6 of the

ited States of
America

al Microbiology and Infection
il ftﬁmus Diseases

Mlcmhlnl@
.
@lrna| of Biological Chemistry

s of the

2019

BT 2%

Figure 5 Literature co-citation and journal analysis. A: Literature co-citation network; B: Journal co-citation network.

50 MUSCERA 16 R, H g g AL 100
BISCHRA 4 s, 43 )J2& Magiorakos AP (2012),

WHO (2014), Liu YY (2016) . Li XZ (2015)% A
B LR CFEE . Hip, Pang Z (2019) ., Santajit S

(2016), Taccone 1li E (2018)., Hall CW (2017)
SR SCEAE 2021 AR | IR 2 J1E CiteSpace
R 285 BB L5 1 B T (Cited  Journal)

(18 5B), 33| CovE g 9 L5 1 0 1 o) 2

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



4948

YA E R

Microbiol. China

Journal of Bacteriology (0.70). Antimicrobial
Agents and Chemotherapy (0.69). Proceedings of

the National Academy of Sciences of Sciences of
the United States of America (0.53). the Public

Library of Science Ome (0.53) . Journal of
Antimicrobial Chemotherapy (0.29). Frontiers in
Microbiology (0.22) .
Chemistry (0.18) .
Antimicrobial Agents (0.15). Clinical Infectious

Journal of Biological

International Journal of

Diseases (0.12) . Current Opinion in Microbiology
(0.11), HhCo i Ui B L [R] 5| FH 280 T Y S
B2, A T AE S0 R Y s e o, R

=1 HEBHT 10 WSS
Table 1 Top 10 highly cited papers

50 2o A1 B TR RS 245 4 A4 AR S E 5T Hh A B
fi. AW AERE, MR TA RIS
BEIEY 4 355 Fef e SCOCHR RS A 10 A9 85 1
BIEE Do X 10 R ss e S BRI FRNE
REEE P THOA KM Z5PE NI 50 SR v
DA 2 LT Lo A 36 7 SR s MU B Bt A R
0 R B AE LA T T

XERUET CNKI K5 77 8 P 14 v Sk
HEATGETT, e B0 ] PN ] 2o {1 P 1 245 P ik —
GUSUR SCRHEAET 10 BTG 52 (R AR
PRI ) (436 ) . CHIBRIG i PR 52 20 )

(161 F) . (PGS A ) (88 F). (f&

BT K ARmb WG R FEAEE

SCHR A4 B

Citation  Publication Periodical information Main author Document name
counts time
146 2012 Clinical Microbiology Magiorakos AP Multidrug-resistant, extensively drug-resistant and
and Infection pandrug-resistant bacteria: an international expert
proposal for interim standard definitions for acquired
resistance
109 2014 World Health World Health Antimicrobial resistance: global report on surveillance
Organization Organization
105 2016 Lancet Infectious LiuYY Emergence of plasmid-mediated colistin resistance
Diseases mechanism MCR-1 in animals and human beings in China:
a microbiological and molecular biological study
103 2015 Clinical Microbiology Li XZ The challenge of efflux-mediated antibiotic resistance in
Gram-negative bacteria
98 2015 Nature Reviews Blair IMA Molecular mechanisms of antibiotic resistance
Microbiology
96 2018 Lancet Infectious Tacconelli E Discovery, research, and development of new antibiotics:
Diseases the WHO priority list of antibiotic-resistant bacteria and
tuberculosis
87 2015 P&T : a peer-reviewed Ventola CL The antibiotic resistance crisis: part 1: causes and threats.
journal for formulary
management
81 2015 International Journal of  Potron A Emerging broad-spectrum resistance in Pseudomonas
Antimicrobial Agents aeruginosa and Acinetobacter baumannii: mechanisms and
epidemiology
77 2019 Biotechnology Advances Pang Z Antibiotic resistance in Pseudomonas aeruginosa:
mechanisms and alternative therapeutic strategies
67 2015 Nature Ling LL A new antibiotic kills pathogens without detectable resistance

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



TWEAE: BT CiteSpace 707 H SR 5 HL I 1 i 24 PERE FT 3 s e 3 4949

B BEE SR ) (86 ). (HEHLA R AL )
(84 j) . (PEIARRIE) (79 ). (P
Qezhz) (75 f). ChERAREAE) (72 ).
Crb B FE 20 R ) (69 7)) Kl IR& FHI 24
2R ) (69 R, RILHSCCHR E BB Tl R
IO FH T AR5
2.5 MRARKEHITSTR

B BE B ARAE SCRRIE SE N, FE—
FEJE b BE S WIS B i B3 . T S0 AR

BRI RS S I I R 2% 400 Y B 9 A
BRI T S
2.5.1 XBEIRBAEDHR

FI A CiteSpace H A cluster RISTHEL il
I3, rb o SCSC R O B 1) G Ak X BBl AR R
(Log-likelihood rate, LLR)& ki1 I40HT,
152 LA HE44 10 A0 s ] R BARZE (] 6), 4
SRISHRIC AT I e 3 o] 2t 5 P D TS 245 e o oo
IBFFE AL . 2R ER(E>0.7 I, KE R
A NG, 75 0.5 DLE, BER—BIHE
M, & 6A TR ER{E 0.937 2, &l 6B
FYRERE N 0.957 7, LIRSS 2 sk L

A

#3 antibiotics . #4 surveillance of bacterial

drug resistance

N
#é Eﬁﬁn&l infection
NS

£ ) .

#1 risk factors

S
_#2 antimicrobial agents

6 KEIERAE

A NG MR o 385 vh SO R R IR (8] 6A)
AT, AR SCSTRRAI 58 28 G B 1) SR 28R 25 HE 44
B TR 270 5 R BE B, | falb R | S
EL 7/ IR s | E T TR RS PO R /' e
AR OGS R (] 6BY AT AN, e SCSCHRA 9T 4
FUOR B ) JRE R AR A HE A4 T T (GR 2) R 3 ] Dy ik
H RN . GOKR T IR AW RN 25 W) B
VIE -
252 XBIRRMO

R B 1) € B 43 A1 o) At P A o {1 S B AT T 24
P IR ) 2 A i T Ik 285 K A ) oA Ok 18 BIF 5 7 1)
BAEFEESEME. FIHPEEH burstness HE
PEAT SBT3 Ar ., AT IR B8 3G H
SR T 47 S S 0 B IR AR B ST T
T AW ARED, 1 BRI TS T E AR TR
IR X P HE AT 1) S AR R4k, 2 4 B e A
RHERIPEAT R, FH DLIE B3 R B s A
ER R PO ST S S I |
HIE N 0.5, BN A] AY fi /)N B3 (minimum
duration) B &4 1. A Y Hh AR T4 I
AT S H T 58 SCRR ST I8 B 0, R IR

#2 pneumonia

#4 pharmacokinetics

‘e
#3 biofilm

A FICCHOCHEFI RG] ; B SO0k HE ) SRR A

Figure 6 Keywords cluster diagram. A: Chinese literature keyword cluster diagram; B: English literature

keyword cluster diagram.

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



4950 Tl A 2 AR

Microbiol. China

*2 EBRRRIFIZRFIE

Table 2 Characteristics of main clustering tags
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2016-2019 4, #3238 pathogenesis |
biofilm. antibiotic, pharmacokinetics, 18 B bl
I 8] 5 52 PR B0 B9 28 AL, 2 SRR S U 5T
FRN B 56 T 2 1) T A A AP B B0 S T 24
PLRE R AR AL 25 WY TS Eok o ARk
T 45 22 B 28 b5 100 0T A 2 Al B T A g 411
HITEOL, BI 2019 477 A i) £/ “growth”, HF
) 2 A1 BN TR A AR BT AR R 2k, HAE
2017 AR DA HEUR AT E 1 275 B B AR
F I E SR AT B 2 B Bk, AT
fifk 2 0 3 Al B L TR T AR R T 24 M X — B )
R, AN R A S AT R FRR 2 007 B ) 470 2 A1
AL S RIS

i v SC SCHER (CNKI & Wanfang) %8 8H 6] %
(F 4R, 2014-2019 4E[A], 2 FEXF i 445 2A
M EM 2R . H SR R N R SE R E
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&3 WoS B2 RIiFR

Table 3 WoS literature analysis of protruding words

KR TR ELHE PRI 2014-2021

Keywords Intensity Initial year Plunge year

Impact 15.88 2014 2017 ESIITUETILE

Blood stream infection 12.98 2014 2017 - ———
Efflux pump 10.75 2014 2015 ==

Beta lactamase 7.38 2014 2016 = =
Carbapenems 11.94 2015 2016 e
Nosocomial infections 8.70 2015 2018 L1 1 1 ]
Pathogenesis 10.78 2016 2017 ==
Biofilm 8.48 2017 2018 ——
Antibiotic 6.73 2018 2019  —mem
Pharmacokinetics 6.50 2018 2019 e . -
Growth 12.80 2019 2021 ===

T B FORT B, 216400 3ROR 58 BEAY I ] B
Note: The bars in the figure represent time periods, and the red bars represent emergent time periods.

&4 CNKIMF 7S HTRIMIF R
Table 4 CNKI and WanFang literature analysis of protruding words

PSan SR AR A PRI 2014-2021

Keywords Intensity  Initial year ~ Plunge year

[LEETI 2.04 2014 2015 -
Neurosurgery department

(eSS 1.76 2015 2017 . e
Neurology department

HH% 3.81 2016 2018 T T3

Otitis media

PREAE 3.08 2017 2019 : = e
Sepsis

R H 3.46 2017 2019 -t
Inpatient

PUR 259 5 3 5.95 2018 2021 ' | v
Intensity of use of antimicrobials

EAESES 5.47 2018 2021 ' . -
Influencing factors

Il PRAFiE 4.72 2018 2021 ' |
Clinical features

i 24515 Bl 3.97 2018 2021 ' . aEmem.
Drug resistance

T Bk 7 2 M 2 i i S T 3.15 2019 2021 e
Carbapenem-resistant Pseudomonas aeruginosa

SR PEBN 2.73 2018 2021 ' et Bt

Infectious diseases
e B SRR B, 4060 5k 22 2 BLAY sl a) B

Note: The bars in the figure represent time periods, and the red bars represent emergent time periods.
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(A IR 155 DL R T, 0 ) 2 S S T 1R 4 6
P 2 P 58 (e v B AR MR BEAE , 3X 2K
R R 2 & TR T R, AR
PESE R G0 R T AN LB AR BRI H )
B . 2018 45 H B 28 B 1A) 58 B JIE AT L 4%
K, FEEPEGELGY G . 77 Em 2
PR R 2L i 2 B B R . BT 25
TEOL . T B 7 B 07 2 A 2 M1 PP ) B SR e M
5 LA 7 T o AR 28 B i) B A [f] 5 5 ik st [
HEM , A2 AT 23 X ok e 2 R 4 e 1
253 MRH/EREBITIL

ShG AR R G R, X AR A
JfL A T 25 PR A T 0 R Bk e . ik
PR, A E S SCRR A A1 B T T 2 1 45
TR RE S A M E, O R e A,

(1) H 3SRk 35 B 56 1 Y ) A

1) ] 2t Al P L BT i 245 PR W o fh T R
P b BB K Z WG EE . MURGRZEIIIET .
KR ) LA 2 S R A, 2 B0 R
PR R M i H 2 Ei 2y g m, A
B, X 2 B AT 24 R DR B AR R
Gl %7 O 15 P N S R TR0 A5 S =
] 2452 A D AF 9 4 T O 1 4% b X = 97 LA I
PRI R PR AR A 2 S0 . i 25 6 DA . e fIR
TGRS . o e TR 0 A1 1 0 S s M) 4y
T o AR Jy T I8 IR S Ik, 4 oK i
5 %l A R 6 R 20 TR T 2 T M AR 25, T
SRR T 99 SR TR 0 AT R I DR B e P 9
FRPUE 2P BERE | BRI L0 R~ ARSI |
MO 45 R A 20 . 18 S I R PG B
P o R 2 D AL 4G SR PR AR AT ) A Bk S

2) Bim gy A . TR A K
BB B AL = A 0 R S 2O R
Z 25T i P, B BU R 25 AT Ak
REATIr0, HABFLWER AL DAER

LRy E . Ft, BRI HLA R E AR SR B
TR 2500 I % SR I, LS 6 7 118 TS 245 1 ) A
SRH E O A T 2 B AR o [ B in i = e 42 ol
RGN . R T\ IRtz &0 . G 30
HHBEZGY), LA fil 25 i 554 AL

(2) MR 3 0T By [n]

1) el e A B R AT i 25 ML o A P JEE N b HE
A DG IE A2 T Aok 78 52 R TE A . A2 )
Ay 240 R ) 36 (PR SRR, BT AR R R A
R, A 23R B Bk A BO R R0 A
YA R BB R LA R IR Z B R 1 B 1,
A W B AEAE R I ARG T R T BRI BRAR
W 2538 B0 T 3R e DL AR R0k B2 Al K
YT R el /D BT B A ) JEE T AN 23 B0 45 1 i ok
WA MR 258 . H Hi & BLRE 8% X HT 2k Py i
AT — SR 2 A TR . s
W BPS273 . KARATAE Wil B pd 7 2,
F B AR R GEAE S i S Al BRI T B S 24
PEDL Z—, FEIX DT 2508 B 78 vl 21 & 2
YERT, s Jt Tl ol A HE SR 3R e E AL PN e
W2 A AN, DT B K P 24 30 vk 2 R AT
1 B0 251 B Er & BRSNS R G TR
FERBET 5 DEWE: WAE AR b K
J% (resistance-nodulation-celldivision, RND), £
245 K B G ) S HE X% (multidrug and toxic
compound extrusion, MATE)., FEZ5bLFFKik
(major facilitator superfamily, MFS). /N Zifif
Z’J%ﬁ%(small multidrug resistance , SMR)HI ABC
# %% i (ATP-binding cassette, ABC)!"!, Hirh
RND RWEZ BN ER L, HEiHRREZ M
4 FAMHESE & MexAB-OprM . MexCD-Opr] .
MexEF-OprN Fll MexXY-OprM!',

2) BIBIT AR . BTG B
RGP R DK R F . AKRL - RE 28 % Tl
YA T R R P B LRI, ShiE R
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KA S BRIl D 2 1B T 24 R R AR, ot
VO R S A R e S = A R A= L
X R dre R R EE DD IR A TS G iR 7 A
T LA S e 407, DR A RN T
HEAGRIT Y. HETC ARSI, 99k
R ] LA D B0 2 1B AL 1 SRR 1) Hp 2 R
A4, R RAL S YIRS, 7RI R
AR S0 50 25 0 o S B T A A P T
P, ZEARARARAT B IS TR R TT

3) A PTIARBOIFRIAL . EAh e i
AR DIE AR BT 2% e PR IO P A SR AR O 1, R TR
FROA N SRR BB B R B R,
THLF L PR R R, AR OR [ Sh e X 2y
B2 R M AT TIRARF Y,
RE fi K BIR B2 b il G Lt 245 78 ) 1 3l e i L 2
Yo BEE ORI, AT AR B E B Al
R TR 2 0B P 24 AT 8 Tk 245 i) 2 A P T 0 52 0
X2 PTLAR R AR, O i 24 i 2 fl R
BT A B TR P, 38 AR R AR ek
SiRRG R 2R A R LA BRI 25 240 i BIESE e A
RO 5% o W TH0A 2 25 W 3697 AL
RAWR, MHPR PRI K N RN,
W B SR BRI 1) SR WS A figp DR 24 S AT Ik 1 Tk 24 7]
B, o, SIS e A P AE BT RN 5
U5 DASHE A LA FH A7 i Y0 22 7 AR B B B

(3) R SCSCHR AL [ 5 T Ay 3 2 e

1) B B o B 5 M BT B 72 AL
PR I REAR T B B IR i 1R A, 3L
LA B A R B A SR, R B B
FOAE NG B 5 AR L BRI RL ARG Y
L R 2 B A R B SR B T
JECTRT ) 2o B P T A P A 0 85 0 D T P
LB AR N, AR, RS ROGTE AR
1o K9 2 A o B P R 5 | A ) S R AL
FH DG 98 5 1 Vi R e 20271 PR ATLAH O i 4% J2:

HORE W 579 P (intensive care unit, ICU)ME T
FEHEIR 22— o] 4iE 2% 4 2% (15 P e 1 TS 245
FEA R FIIG ST 2P0 4 B ATl PR T8I I Y 2
BEXERT  FE M T, R R A
Ao IR MGG R F IR REHIE . 27
O3 A Bt 240 M I S5 O T A TR . Horp, AR
52 R 1R S Yo A o 150 B R T 3 s, I O SR 4 1
73 5 DR A % LTS 245 35 %65 E T 28 1) 5% 1) 45 A S AF
o AN, AT, A S BRI TR I o Je%
Judig NHET XU 38 fin iy Dt R 3 8 2 R T XE LSS
— B2, HL, WP 2 A R0h
S5 R ] 2o {1 B 5 | A ) L 9 R A, A A
K AR A [R) B 2 —

2) B2 0 A S BG . E R
2 S I R TA T 40 2 A1 BRL L B 1 1 e 24 B
Bl IZ I 20 T2 A AT, e 2l BRI R 0
T T B M 208 245 W B R P B R BTG, DA T ) A
it 25BN, By, S T A SO i T B 2
] 2 A1 B M O 1 SR 3B DD T A ST RN T B AL B
BRI 247900 1) S SR S o T B 2 S ik 7 B
A5 25 ) 2t A1 B 0 T 1 A 5 2 A T e IR B
AR CIRIRFEL . MZME 00 . TG HLE . IR KR
JPSETT . WFIE R B, Tl i T B s 24 2 1 B
[ONEE 2 (TR TR N oy S IR CIEZEY ] S S s e 7
P W N TRAE [, 7 2 K R a1
IRIT W T A Tt it 7 2 M 2 A o A1 o B T £
AR WK, B, ok BT AR
5 1 A% 9 B LA BH W 3200 it o A% 4% i A2+ o
B WA, AR XHBIT 4 TR S Ak LA
HE R TE U Bk T 2 M 28 4 A1 o B 7 1Y)
BRI A, DL R B 2 M 2 ] S Al B B T )
ZIIR A IRYT IR T IR AR ZR

3 ZERE

ARCHTF CiteSpace Ff4:, LA 2014-2021 4
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[ T (CNKI) . 5 808 2 (Wanfang) . Web
of Science (WoS)3t: 8 996 J il kAl PA. Y 1 i 24
PER A . Je SR o AT REAS . DASCHR & SO |
TEEBIEMY . BRI EEMLZ . 5]
SCHR BIH At . O] RIS 5 5 145 T ik
17500, A PUT 4518 3Ok & SCE 2R
AR RE RS, BSOS R SR MR R R IR
/NR ETHER S EEZ A ERES, BB A
SCE R REL B, P E A E AL
FIBIFSE S22 AL 5% 5 R 5 5
L BVERRMEY), PR BUR A R
S5 RIS T R, v SCSCHER R E A R L A
2ol B R TR T 24 P 7 A S R S I P
GE, Hor d SV A SR T 24 1 I RN 24 ) fil
B0 5 T STICHR N X 200 S5 o ) BRI L R Y
BIRAYI K& . MADUAE R ARG E
JEHE, BT SA YR SMERE . gk
AR FTORE TR 28 45 o HR 0 SR8 0 ] 2 A1
RT3 | P B PR I 5 i o W R AL R S M 4 0 I
Tt I N T e T 2 M IS ]t A P B T S R R A
T Y ST

DL R B B R Al KRS L R 1, 1
WA RATR R R AT A . T BB
UGS, AN SRR 2t 5 B L T T 24 M AT 5 42
JEH
3.1 #UENE, FREME

E TIPS SIS E S -3 5P
W EWIHOR | A e 24 55 U8 Dhy i S AR
SR, R AR R 2 A N R S ) [ 2 5
B . XAEMBOR SR KRB TR f it
T RMEHE& . e TR, RIFNFEARR
Bi4E, AR T2 . FEBUR KT
XHET, AT A AR B i S A BOR
FIRLF B0, BIBA . BHFHLR Z [ A HLE
FHIREGAE, aR2EAR AL 36 B WA [7] SC Ak

B EERAA, sl RFENEIN
K, W —ZXEWNIAA TG Z e
BIBA, EPERFSE . 5T AT B2 B R o 5
WA XA BEAEE, 2 RER
EAE, LA HES iz St 52 TRk & T .
3.2 HEOEF, RUHAR

TES R YSELmE &, 22 RN i — 2530 St
SEPLEY, B 205G U 2 i A BRI ) A 5 A
MORCHE R, MBI R . E RS, $2
BRHZHIE . 2tk iptsi=, Wiz
BB o FERIE X T Y 1 f sz T B A5 ]
A, BT A, SRR ST A,
HEE SR RS, AR IT B T
o T YR A R IO ST RS, e
WE PR 25 8 AT & 7 Tn, 75 SRR =
TGS, ZBRBHALE, IHIKRFK
BeAAHOC TAE, EEWRE AL, R
ol 9 G AN T 250 1 A, B BE LR © AR
i 24 S R RE P 1k . [RIAT, NI il A2 R
9 AN R FLAS Bt 58 N G 3 [e] 54 & B8 1 %
T 2] P 4 203 A BRI TR ) B LB IR AL S,
XK S AT BB TG 24 R R B PR 58 AN 45 o
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