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REAIMEENEFTLE

MET BEW HRE

YR AR EIRE R

BB RS AR BT R

IS ARENIZE (Acinetobacter baumannii) SEEEBEIBRIR LHEZIR
c TEIEMAWMRE  MAHKSHIGE - ERERISHERNERIIR
SZHFFENE - MEERARKARFEEROBRERE - £ 2017 FEREE
#8i& (WHO) 1ZIth B A EL—IRIRERES (top-priority pathogens) @ =EF RN LE
RESKREYOHRERERX - BRAESEEYUAERIERE NRISEEE - A%
BRE  REAENERBREOMZY - KEFAEERENKEZHEEEIRE
KDMEERERRIRIEDHEE » W ANBEYRGERENEEEREERMAS
2B - SRIEFMENEREATEAR @ BERAHEENE)ELE BIH
HEELBENE - BETENERBREZSRIRMIER T SLFiEHH - I
B S HHI N R ERAEREERRBRIEDRNRET ERERNEL D
BEEAR - HKAEEERHIERHICE— SRR - SEBEMHIEFEVRIZ
Briaskis - NRESHEEE - ALt » TSRz @ BPIBETREEREIEE
ERLREPHETZE o ( BRIEHMEE 2022:32:190-198 )
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HEH RN R EE R KT AR
HREWERE 0 T EERFHE
WOk By M R S o R (1] -
PR T SR B % Rk oy Bl 4
HERE 2001 FXEAN——REZ
Bzt o RBURENRHEEHT "R
B,  WAEMETERFMFHLE
FoEBFHM ZHEBHEEZ
B R EGERYEGFREIKTH
W R S W Eh B 2] - IR
TEREERFAMMBI T L
AFEAREN (FERENE multi-
drug resistance, MDR) © iz 4t % E
ENHRTHEEEAREN L L8
PAVGHE > 3 EL7E B I B AT I ) AL R
R REATHHETFBE R NIK
W 20% ¥ & & L & 7] 4 % %] MDR #Y
MKTEEE  WHEEHAENZETH
e BRREGZHEETLHE
KM BFE LHEREHSZHENE-
MDR B8 X T 8117 B 7 8 67 1% 15 Ak
WREEZBEARALLETHER  EEH
ENME FRE AR ERT
BRABGERENEERE - £ EE
EHATENTHE WA T LM
B R AE I 6 ReE[34] - Bkt > #
RTEREFFHEN - L HAHMES
FiE AP LA E (Iragibacter) ©
EEE  HMRKTEMEEI R
i B % B8 B A B R % (healthcare—
associated infections, HAIs) B & 2 #E
LHERLIAF c EREBEE > K
T EIA7 5 PR B R PR A B R 4 W I
Bl & 2% o R RN R E L
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4% [5.6] c mABRE "R
(The Lancet) W) KRHAEH T > 44T
23 204 B R 471 BAHHD
LA 0 2019 F2IKH 495 BA
FAE N HERTAT - BRFHEH
TEREFRRERRTERNA
B BoBEREE Y o EEE
B3 46 W 4 T BT T 1B R FE T
LRI AEBEWNERL AT BN
H R W RK R IE A s R B
RGN AFERER - ER
RERMBEAIE 22017 FoF > £ 7
TAMA (WHO) kT HHLAE Z I
FEZVNBEEN T BN BT S
B HEREES=ZHK - HF - #H
B F UM% (carbapenem) 114 # [X 1~ &Y
MERMA A —RER - HREY
FEHBINAEZWBURHES] °
BREESEN KRR
ANBBAZREHRA  BHEELHT
RHECBEBENAERLESRT 2
SHFEREZWHMRT BT E K
F[9] ° R¥E % AR E A B MR
(ventilator-associated pneumonia, VAP)
RPN B R 4 (central
line-associated bloodstream infection,
CLABSI) » it # A& RF ML &R
REGARRK ARG LEHE  RE
RERTWHRTEEE AR -
MAEHEBHNEELRERT T
DHFESHE EEGZE1EA - &S
RIEEMETY  FEIRMERERT
HWERBHMRT R TE €8
o1 BB R WY A BR B R - R ER
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M VPR KA MEEERE 7
Bt FIREF(8-10] - BRKE
A B FAE A IR AR F A A B
B Bk FRHEFEE
Wi 8 IR sk T AR B ML B - E A
AW F e i 2B A o B
REHENH2EEHBEEAM (whole-
genome sequencing, WGS) % 3 # [
TERE IR EE KA > W LUK
BERWRERRFELT 78 IER8] -
R B AR E B R A R
FEFBREAESH =T HREN
AW AR EEIEL B (capsular
polysaccharide, CPS) By fR &I e ~ &
Y (biofilm) 4 75 % & 8 44 & W K Ak
B FWWEHE AL (efflux pump) -
AR HAT

@

I

/W/WIW/M

KR Z E8E (capsular polysaccharide)
AR EThEE

B IR T B2 B VT LLE R R WY R
KEMAE FHEEEN)—BEEL
F & CPS [11] ° CPS ¥ DA K4F
Ba o BASKREWHIIAR - B
HMRXTHRE RO G REAREE
JBE - BEEF R R kA UL R R
W3R - CPS ARt £ 1E B &
(oligosaccharide subunits, K units) %
FHR (B—) - CPS #HEH & R
RBMARAAR—HH K BETHRR
BRER BETFE—ERBRH
EUB AR EER - 5FF 4 R CPS
FranBiERmEamERBEL K &
4% (K locus) * & 4L E
B (itr) ~ HE BB (o) ~ ALR/H

(@ﬂ(ﬁ%

sefR S HERS

/I/WW///‘l/M”‘/IWU;H[ 2

Ly
J/WI’U/WWIWIWWUW OME

SO

ERAEER
M=

fEE(CIEEh

B— RESHEREASAEFREREN

JERAHE R HERE



BRET ~ BT SRR 193

& H (wzx/wzy) FEHiE & (atr/ptr)
£ FARERAFIETEREET W
CPS #h %k - LFHLKHRF R HEE
ARBREE EBEEMEE (protein
glycosylation) © B K # [ 1~ 8142 B
K ZFHZEER L4HM - BT DALR
BEAHBFEWN CPS- %45 A1
BERERZ#ERIEZE (NMR) &
HUHAAME 40 BTREWM K BT
FEAE[12] ° CPS BR T - tR B 82 K By
HEesh > MEMRT R EWENLR
Ml oo BEX B3 CPS W5 B vy vy 82 1K
THFE G g R 2.5 B13] - b
S o B R BRI R R
T8 A R [8] ° CPS B J& 19 3 jm b
DR E M IR T BAR E B F R A A
E¥EH A £ (aminoglycoside) ]
FAE[14,15] AT - BF 7B H KR
& B 88 % (chloramphenicol) = 41 f#
% (erythromycin) & ¥ # % Jit % B #8
R R = i e e
B 1116]

YR (biofilm) AYEEEE4EERME
DAERRA SR TR E AR BN
ot g e HBR T R LA SR A8 1Y R
JERW - ERBMTUETMIKTH
HHE TR H[9,10] ° B BT
DR ~ RE -~ W8~ ENGs -
P30 R & TH B R 241 B4 8 % i 4 e
MK TEARE[T7] - WERERAY
HRWLE g AR REmE WES S
HAZMGBW - DARIZEE A5
B ¥ £ (flagellum) 47 [ ¥ je 4¢ — 4% >
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U R E B W RSB B RS
HREBERERENAE - MIKT
BRERARTWEHEE  BEAR
EREEEBRT LERWES - &
RAREHENEREE (type IV pili)
R e R S A AR
WwHh > WAEAHEHA A (twitching
motility) [18,19] ° 3 By A 1E B Sl i [
T B0 B 7 BB - T2 S A I
FREERUBEROLEHRENIER
B o ER R 50 36 th o 0B 4 B AR Bl OR TR
ABMMREYBRONHGREYE
5 711201 ° BF 58t B A B 7 R B
T #RTEFEEXRAFTIEES
S 38 Ji Y Al £ W FE AR R AR B Y R B
g o

HMRTHRERREYIELS 2
“EEERBE AE Q) RE -
ErEirmEAMERELEAR -
() R# o MELARINRHWEFER
EAMOS LB E I LR ER S
JB iR AEE o (3) MiBE - A IR AR A
®EMR%E - DAFIEOR RS R BAT
& K THFENEYERE
MR A LB R WERI RS
¥ (extracellular polymeric substance,
EPS) #%E-B-1,6-N-Z &AEXHH
#& (poly- B8 -1,6-N-acetylglucosamine,
PNAG) (B =) - sE I F N B &
BMEBREOIRKRASMUAATE
BEEEFNETFHY > 42 An &
HEBIE R - JEEZ 8 A (outer
membrane protein A) & & ¥ & A0 Bl
% B (biofilm-associated protein, Bap)
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Type IV pilus BAP

Al
/ HER S

D\

Ata

=] —

SEGEENE LT ENEN
WAEE M E R R E o KT BfmS/
R €4 FHE A M (Two component
systems) #4548 B Bk B B B & AR &
%M (chaperone-usher type pilus, Csu
pilus) FEY WA E £ W E A
E[18] - R KRB IR T BT R E B &
BMWEY BT R E # 70~90% © &
AE M E (5~24%) [19.21] ° T EL&
EEEVBEHHKTHEE Z ¥R E
TR WL B (19] © MR T H
FE T oY A R A AR A0 M AR A R A
AEELF  JURINEERE R
BMAERMFERBNER - 74}

900404q,

-'t
s T
HOE
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PNAG
% §
EPS export
-  HYE

SRR FTR R E R SRR

BT B AT E AR TV Rk A W JE VT DL
fm ¥ & EAEH H (aminoglycoside)

B T W% (carbapenem) 7 % #F
(sulphonamide) L E % - EELF
AR # 1,000 $(19] ©

HREEERNEBERE (efflux
pump)
BERERAFEHEEALTH
EZWYE > Pl & RERNE R
B FERERAZESE - HKTH
MEATHRESERNERATW
Gh B E A& WAL R [22] o E M A
AAR=KE: $—BAFNAEA
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WABRBRAEREVERNE R AE
Bl F_ERREFWHERA RS
ARG BEVHBEWHAAT
W o 5 = FF 2 30 N A M I R TR
EICARDH B E R
(23] » 8 IR T N4 Wy oL ISR A
I8 - BRAFWE WRKEEHE
FREMMAMER - bz - KT
PRBERRB TAELS TWEH
A # (efflux pumps) > ¥ 7#H AR =1
PHEE RNk EE - Ty E
RAHRENMEENNEEYE
b7 VAT E B M R IR E Z B HE R
o BMEARKNPFLWE AR FE—
B RHFE—ERBEHERREEN
VI8 o BHEARWEREFENEE RS
RTEFEEN > LHAT TR
F (operon) Wy —# 4 - H R FHEEH
AP LEZFIRG o HHE B RBET

MRS RERETLEHARNEE
RE - AT MRS WEEE T
RTHREWREHEART RHERH
A7 ESHMEAHETHWAE
[24] o A 2K A E B N W 8 & P 1 3
RESER - Wl EFZRELEH
HAmE ot o HEHE FREHE
AYEWELFRN - 164 Ak IR
TERE CBBBEHASETFEA
MEHARETFWE RILE F WO
BRHEM (=) 5-8%HAR %M
% * B{L i T # K ik (Major facilitator
superfamily, MFS) ~ N 2 B E X
#% (small multidrug resistance family,
SMR) ~ ATP # & & A £ % (ATP-
binding cassette family, ABC) ~ % # %
koK F LAY B Kk (multidrug
and toxic compound extrusion family,

MATE) - EHEHEHE AW AT

MATE  PACE  MFS

ADP+ Pi
ABC e RND

Fluoroquinolone  Acriflavine Chloramphenicol  Chloramphenicol Chloramphenicol  Acriflavine Fluoroquinolone

Chlorhexidine  Erythromycin Erythromycin Erythromycin Aminoglycoside ~ Gentamicin

Fosfomycin Fluoroquinolone Gentamicin Amikacin Novobiocin

Quinolones Novobiocin Macrolide Copper Meropenem

Tigecycline Tigecycline Ceftazidime Rifampin

Ceftriaxone Trimethoprim

Chloramphenicol  Tetracycline

Clindamycin Tobramycin

Erythromycin Tigecycline

B= SHRAIEENEBERR

HhEERE 111 42 6 HEE =+ %=1
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F #& (proteobacterial antimicrobial
compound efflux family, PACE) ~ 32
% ML £ (Resistance-nodulation-
division family, RND) ° % /i & 1
AR VLB o R AT [ o AR TR
BA - 4R % ATP #i K@ fnE ¥
(proton) ¥ ik By L 4% & o ATP #3E
EHEKEZRE ATP F AR 2 HE o
HHEREY c HBRERHE T
SRR o B AT B BLER R A IR
TEARE P39 61 T [H o) MFS #
EEH 418 SMR 4 HEE 94 BT
F| ABC %i&%& A ~ 3 f§ MATE Xk
SPHEFR L 14 B RND ¥E %Xk - &
W EREHAAWAREEHNTA
HERMNRFERFARXRTED > &
WAKRRNERERABRET T —
Ty B4 o

BMIRTHREE 10 FREEE
BERREMBMRENA+TE - EHT
Al BRTELEZEHNEWI > BER
35 0 7 17 1 T B R AR B R R
HR s o Bl IR AT E IR
B BB R X B R B st H =
BRRENERRBEHEER - 3
Sh o MERTZEBH N T VT BT
0 R S 3 R R O T 5
BT B AR T R 4R LB R BT T st

=3 -
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Fithess of Acinetobacter baumannii

Hsing-Yu Chen', Yun-Hsiang Cheng’, Jun-Ren Sun’

'Department of Medical Techniques, Taipei City Hospital Ren-Ai Branch,

“Institute of Preventive Medicine, National Defense Medical Center, Taipei, Taiwan

Acinetobacter baumannii is a major cause of healthcare-associated infections.
It causes opportunistic infections with reduced susceptibility to carbapenems,
tigecyclines, and polymyxins. In 2017, the World Health Organization (WHO)
listed A. baumannii as a key pathogen and stated the urgent need to develop new
antibiotics and alternative medicines accordingly. A. baumannii can survive on dry
environmental surfaces for a long time and is highly resistant to cleaning agents
and antibiotics. Capsular polysaccharides on their surface can retain water and help
it survive in dry environments. The biofilm structure firmly attaches bacteria to
surfaces in medical facilities. When environmental toxins and antibiotics enter this
bacteria, the efflux pump activates and expels harmful substances. Within the past
decade, many genomic studies have confirmed that these regulatory mechanisms
play important roles in the survival of A. baumannii in healthcare settings. An
in-depth understanding of the molecular mechanisms of this pathogen will aid
in developing new infection control strategies to combat this intractable threat.
Therefore, in this review article, we explore how A. baumannii survives in harsh
environments.

Key words:  Acinetobacter baumannii, resistance, biofilm, efflux pump
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