228 - [ e 2

2012 4E 5 H55 11 % 3]  Chin J Infect Control Vol 11 No 3 May 2012

80 S 1 BT & £ W IR AR T

Regulation of Acinetobacter baumannii biofilm formation

# K 7% (YANG Chang-liang) 42k
TN ER DO E R 30 250 430070)

#37)) (HUANG Qian-chuan) 4%

(Wuhan General Hospital of Guangzhou Military, Wuhan 430070, China)

(X 8 A1 SRS ASITE ARV AR 5 IR A s A PR 7 45 IV L0 38 R 45 BImRS &

e LAY
[(FESES] R378.99  [XEKIFIREB] A

B S AN SIAT R )2 00 A T B AR SN e B 05
HH L REALE A TR R R 10T AR AT o AP AE T
B JRAN_ERPIRGE s Ry 25 F RO . (HIT AR B 2
ANBIFFRR B A 5 e S e 1) 3 200 I R A I8
PR T IR PRAR AR 23 88 A LT el R T
o T R 2 2 TSz i 254 . S8 A ST
X B R I 25 H AR T, 8 S BT AN
Bl N R BR A IRAT Y o BSOSl 114 A R
Je HC B P ) HE 2207 2 R 0 ) A O 2 AN Bl AT T
AW RETE ISR oA 3 L BT SR I AR A 2
Jrik.

1 &R ST ThEE

HE R — RS R AR R D R AR S 1 22
20 MUAFE A 2 P i 5 1A A = S5 4 L A BEAEOK
G AL EE FUTOAHAR R 1A B A0 1 2
Ji b SR AN BT I E BT 5 AR AR
HEEAS OO 47T T 245 10 5 52 1 22 1 1 905 240 e i EL )
TANGRAE THE B TRA LTI LA AR
RERY WO NN Sl S e 2 N N P
R IR 5 BT B AR S I R BE R T . I R AR AR
O3 BEARUEDT . 80 S AN bR A R A
VNI S NG S @ = = RN IS M Wi
FRTRE 7+ 31 DA A A 5 ) DR B SR 4% L 30
HA 3 S R ek PR B PR » AT R T B A ) R TE B 245 )
T 2 PERIRAAEY ™ & & O T B S st T
A 2R

[k H BT 2011 —08—-27

[XEHS] 1671 -9638(2012)03 — 0228 — 04

2 HSAHITEEWERLREET

PP i S AR R A HOE — R
YRR SR AR TR BT . A, B — 1> v BE R 4% 1Y
—ZN T FA AL 5 PR (D A
L %) AT 30 R 5 (20 40 B A0 6 B A 5 AN AT 3 26 B
) A=Y BLE5 185 (4) LA Y 28 W) JBE 45 4 5
(5) A5 WS PN A ML ) R TS Al A . o i LS T 2R )
FETE L R 2 A« BRI L AR EE I Bap, K3+
ST (ARSI T XRS5 E R AL (B TR L 2
JoT BB 55 VA B T ) (2F B ANHE ) 555 I A
HNFEEREE RIS 5 @t BImRS J#¥E R G0 M/ aif%
SRR S ) L W BT LR A DGR PRI 58
2.1 BB M Z%  FHAEN &5 (quorum sens-
ing, QS) &4 1/ W ¥ A B B K% 1915 5 1% 2 &
G5, ANETEEF R W — SR E I A5 G S
I3 ME S IR B E W BE R A0 w2 2 A
L 1 40 285 T o DT IR B B Se B0 BE PR Y 3k L X —
PP FERR AN . BRI SA SR E 15
T T 22 H 1% N S Cacyl. homoserine lactones,
AHLs) {4 B AT 3 5 1 52 B 2077 48 AHLs™Y
XA FEAE A YR B 5 IR . 1
NS T 20 DA T DR A 1o A ) I A R
TR JRRN; 5T 28 45 L W T B 4 ok A 28 561 3 20 R
PR A ORI T B A s 2 AHL 43 ik 2
V1 200 25 2 R L 2R e IR 200 T A R 0 R i
AP 3E R (exopolysaccharide, EPS) , EPS % 45 B4~

EERIN ] Bse (1969 =) 5 (BUBD LIRS M Bl AL BRI, =2k BRIT 124058

Ca g ] B

E-mail: hgewuhan(@126. com



b R s 4k 2012 48 5 A4 11 #5455 3 Chin J Infect Control Vol 11 No 3 May 2012 e 229 .

TR B BELRSPURR 25 W B B VR 7 A
T 245 5 2k 1 2 R R A 10 400 A A SRR R A I PR R
AN BE ) DROR G o [IIHID 18 E R S Rge. 1K
NS e B> A T ) 2 RE AT s AHLs 43 004 sk
D AT B Y IR R D kb FE AR AHLs ®] LUK
I A IR A RT DL  2 E A isBAR JR A i
ST B 2E R AN T R £ s AHLs £y
RN AE 5 B T IR A IR oA o 38 5 A0 s
BEPERR T 0077 A PR 256 BB AR L SOk ZS &
RS SE Z M A DI REAT OC, JF W] DL B HE S e 15 3 40
LA R R 2R e P B ol R R R i FE Sy
B

2.2 &k #4 MW & & (biofilm-associated protein,
Bap)  Bap ZZIG I 1 76 M\ 4 B0 0080 4 BRI S5 Y
—RRE K FHE AT S5 4 Y Rk 0 B B 2
FREAIAE 2E A P B iR B . 2 & B Bap fFE T2
TP T P AN [ 40 B ) Bap 78 2R P BT 500 1
ST o DI DA I 38 SR e 1 i 2 AN BT TR G S R A
B 1Y) Bap 5 4 88 605 4 BR A B A IR A% H R T
B 55 24 DR 400 i 2 T R M A — 3. BT R
I AE Y Bap 23 5 U 2 A S B R T
LA AR AT E e LR R O 1
TR T FRI A A Py RS RERIEE B[R] BT % 5 E A
N Bap [ IIRE SR 4E 3 LA YY) 254 e A /g
AIBLHI R Bap 5480 40 M i 2 18 32 1R HAESS G 5
55 AR A A P B 5 1 O3 45 G o AT 48 4 248 L )
R BRT ) RS A 5 e A 0 SR Bl AT B Bap B9 55 HL A
h 2,90, S 40 T 40 R AP R PE B s I AR L R —
AL Z T 245 1Y B BT B R e, DT 7 AR
it 251 . SR, H AR 1k X F AN AR R R A
Bap [1)i5 M AIEE .

2.3 TRk aEOUHREY BT
WAL AT A AR Horh — 2845 R B 1
TERR IR A Y R 5 ) rh G EEARE . © &Rk
BRVES VR VRR VHR SR 2 0 0 BH B R A B2 AN B
FFEA AR IR T R . SR BRAE 19606 HUfif] 2 N 2
PR 85 S5 ik b U8 0 kB 5 70 e ARk g /K-, ]
B IR L Y R AE ) 25 6 20 [l R et
T4 TR A KA I BR T A5 22 M A TR A TR AR R
PR FEAE YIRE I & B i BRA M B G A5
UESEHE ) Emp FEARERAR ST AP IE il rp e
LR (HA3 B2 Emp (&KX Fur(ferric
uptake regulator) ZE AT, X 5 Fur FEH
PER L R FA T B AP RS AN — 30 MR

TR VR AT B 1 X AR I B G AR VR T . % il
IR Z Tt 245 800 % A B AT 1R 2 B AR I 3R, & 8
AR EDTA 85655851 J5  ARKF- (i 25 45 15 20
PRAE NARITIZ T T e 240 e sl R 22 T G R S A=
FER T AR ) S AR . A ARGE T A 2 fl B
PRIPE & 55 B 3G AR i v %) 2R BB R N 5
THEFRHEM 10 5. BT e B A5 2 - mT LA
R TR A0 M A S o 19 8 38, 1 0 AE 0 RS 45 4y 1Y
RS A WL 53 iR DI RE  BeAb . = A5 1 38
AT R 3R b M 3RaE . M PH 57 % iy
NI TR AR Y IE 0 1Y) 435 AL A 5 4 B
) 2 R B B0 Fur BH 38 85 1 4 e] i 455 X5
Emp BB FRB AT L — P
2.4 CsuA/BABCDE (kB — @@ VA 50k 2 4
P BEMS R SIFTE 19606 5 BRI B A P
AR OCHE R, X LT B A R A B AR
FH 2 P A 20 B8 52 B R CsuA/BABCDE 1Y
0 HA I CsuE 465 B 8 WA, 68
AR CsuE 587 E R I B B A4 YR TE i
BETRE. FATAH IR CsuE W) H4H FOR S W 5H
EA B E YR TE B RE ) FRT RS s T B B
BRI ZE 25 0 b S FE RS CseC KL PR 3K 9 T R- AR
5134 K & 4t (chaperone-usher pili assembly sys-
tem) , H:H1 chaperone 25 F (1 J) RE & 45 & AR E 1
BN B 1E AL KA usher 2 7 A DAAE
TR SMEIE B ALIE . 55 chaperone 45 Bl [ 2H ¢ Al
FWHE. B CsuA / BABCDE #&& BN H BTEA
WSS H 58 4 T8 B AT 0 2 4 B B R H AR T A Y
T3 T B 2 B B A A= W 2 R S i TR R i
B SRR AT AR L 19606 B bk 20 L A
1 (260 nm; 143~1 008 nm) . %5 (29 nm; 5~ 140
nm) P TR 6 o 78R AR 4 4 T 45 B I R 22 [ I A7 TR
PR G 1 CsuE HE R AR RAN R A R 6 . HEE
B¥ 2] b Rz AR A BE T A0 R 3 T 19606 BT AE Bk,
F SR DL B0 S O Sl A TR R BT N A4 R A i Al
AYREAPLRIIEA TS 2AE . BARFEM RS
b R AR AL AN VG RE L ELE A BB S AN ST R
JIERY B-INEEREEE LR bla PER-1 /)36 35 A1 H: 410 i
RhBRT KT S A B R BURE 0 S TEAH DG . XA oG
PR S AT W] USSR T BT 35 AR
15 £ BB TE) 2 A BT 25 i S AL
2.5 BIfmR-BfmRS A4 %24 BImR-BImRS &4t
L4 b fmR Gy i g R 55 R b fmS Gk ) 2k
Z s 0fmR IEHALT bfmS FEH B R, Y4



* 230 - [ e 2

2012 4E 5 H55 11 % 3]  Chin J Infect Control Vol 11 No 3 May 2012

Ay T bfmS 5. B2 AL 1 BfmR Xt
csuA /BABCDE 3 R (1) 3235 #E 47 R4 o 4 11 5 1)
B A IR AE I T B . BF 9T B,
il bfmR [R5, Csu 3 RFE 55 S ABIPE A KR
Wit o Bpe 20 BURE 77 35 v 41 TR B AN AR 0 B A B A5
1k s SR A BImS JE a7 25 0 G 5 . HREA AR
VI B RE 1 TR A 240k . X F B BfmS &%
2 A VT E A A AR R G B 26 T 43, BImR
A REIA 5 A B 37 25 A AF A2 AH BLAE . Stanley
SEL2IDN Ay A0 B AN T AR A2 2 Rl AN R S R
BImRS R G454 PR TE B X A W% R G5 3E
NIRRT AW B 5 31 7] B 3 5% 1) 25 4 R 25
A8k .

2.6 BELRAA EFEEPERIERIE R oL
F14) 4 5 R 20T A 1 BB 1) T2 o T 2 s g . 3 2
BN 2 AN S FF A BimR 28450k Bim17 78 LB W)
FEFRFE T R RR Y B2 B 82 B SR R A Tris-
MO JEhl 15773, 20 i D) AT LA 7R 55 3% 00L& 3008 i A=
IR s TP A R 19606 T & AN Sl #F 18 7F Tris-M9
FETH R FRILT7 A 0 A W BN 20 i 5% B 20K T LB A
D FREE . TRRE TR X A WA TR St 2 7 A R
i B0 5 ST 19606 BITE 30 C B 35 5L b s A )
AP S T 37 CHY., B, ik SE I 4 R )
T AMEIME SR A I e A R R T

3 FiRMRE

ffy S AT RIE BUAE VIR I RE 1 %2 207 T N R
SO o e — PP 2R A T I8 G 7 - B0 8 AN Bl AT
PR ARNEAE N M S BRIECR Gl 0 BfmRS
FGifieit CsuA /BABCDE J PR 9 235 1 5 o>
MR T B - B RO T A8 /AR A W R T A R 1 2
AL TERE BN R GERAE T » 40 LA AR B 5t
(77 o AHLs 5% gk il 7= 22 K4 ) EPS, 7E
EPS v, A i Bap 731 Z (8] 45 AR 1% 5 Bap 73
TR A 20 1R T UMV AR 5
ARl R Vi B 28 IO LR IR . B X B & A3
FFE A= IR 1L R ) ARG 2L TR ] T BELIB B
JEFR B EIBA I H A7 SR = MG R 250 1
FHERE IR A R 25 7R AR B R ER 5
PR T WA B B AR MR I I AR I PR E 2
PHARAF Y TREY o AN, 860 8 A S I e BT
BRI EA R AVE 2 0 T AL R A58
VA AN AR T A A 2 T A AL Rz 4 i

HOZHBRHIL g AN AR 2T, i 8 R Bl AT T 0 A=
Y12 fE BE Gt AL B 41N 5 2 PR 2 i AR, e
S5 A SR B B R 4 35 R 2 ) 28 58 Il 0T 2
LRI KA R D REAG I . R L, A S AT DAGE
1o B e PR 2 2 o 60 A S Sl AT D B A R R A PR 4
BRI TS, 263 PR KOF- LB KOSP4 24 1 ik
PR BRI A: ISR 18 ML kg 000 ok A= 0 o 7= A=
FTRTRYT LA R A

(& % x #]

(1] EEW.ER, arEdl, 55, s A SoF s AR i 4
AR R 3 A L], v 4 B e S e = 2 35, 2008, 18(5): 729 =
730.

[2] Dijkshoorn L, Nemec A, Seifert H. An increasing threat in
hospitals: multidrug-resistant Acinetobacter baumannii [J].
Nat Rev Microbiol, 2007, 5(12):939 —951.

[3] Perez F, Hujer A M, Hujer K M, et al. Global challenge of
multidrug-resistant Acinetobacter baumannii [ J]. Antimicrob
Agents Chemother,2007,51(10) ;3471 — 3484,

[4] Hoffmann M S, Eber M R, Laxminarayan R. Increasing re-
sistance of Acinetobacter species to imipenem in United States
hospitals, 1999 = 2006 [J]. Infect Control Hosp Epidemiol,
2010,131(2): 196 —197.

[5] Landini P, Antoniani D, Burgess ] G,et al. Molecular mecha-
nisms of compounds affecting bacterial biofilm formation and

dispersal[ J]. Appl Microbiol Biotechnol,2010,86(3):813 —

823.

Lo]  XITE, 2222, th o e, HLAGE B LS T8 R A A4
VIR BB SR o A [T 1. v B Ak A 2 2% 35 2009, 21 (9) .
788 — 791.

[7] Rodriguez-Bano J, Marti S, Soto S. et al. Biofilm formation in
Acinetobacter baumannii ; associated features and clinical impli-
cations[ J ]. Clin Microbiol Infect, 2008,14 (30):276 — 278.

[8] Lee HW, Koh Y M. Kim J, et al. Capacity of multidrug-re-
sistant clinical isolates of Acinetobacter baumannii to form bio-
film and adhere to epithelial cell surfaces[J]. Clin Microbiol
Infect,2008,14(1) ;49 — 54,

[9] NiuC, Clemmer K M, Bonomo R A, etal. Isolation and char-
acterization of an autoinducer synthase from Acinetobacter bau-
mannii[J]. ] Bacteriol,2008,190(9) ;3386 — 3392.

[10] Dickschat J S. Quorum sensing and microbial biofilms[ J]. Nat
Prod Rep,2010,27(3) :343 — 369.

[11] Rumbaugh K P. Convergence of hormones and autoinducers at
the host/ pathogen interface[]J]. Anal Bioanal Chem, 2007,
387(2) :425 — 435,

[12] Rahbar M R, Rasooli I, Mousavi Gargari S L, et al. In silico a-
nalysis of antibody triggering biofilm associated protein in
Acinetobacter baumannii[]]. ] Theor Biol, 2010,266(2):275
= 290. (F#4 235 70



R R 2475 2012 4E 5 A58 11 55 3 8] Chin ] Infect Control Vol 11 No 3 May 2012 .

235 -

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

J Epidemiol, 1988, 127(6):1289 — 1294,

Dumford D M 3rd, Nerandzic M M, Eckstein B C,eral. What
is on that keyboard? Detecting hidden environmental reservoirs
of Clostridium dif ficile during an outbreak associated with
North American pulsed-field gel electrophoresis type 1 strains
[J]. Am ] Infect Control. 2009, 37(7): 15— 19.

Mayfield J L, Leet T, Miller J, et al. Environmental control
to reduce transmission of Clostridium dif ficile[]J]. Clin In-
fect Dis ,2000, 31(4): 995 — 1000.

Aygiin G, Demirkiran O, Utku T, efal. Environmental con-
tamination during a carbapenem-resistant Acinetobacter bau-
mannii outbreak in an intensive care unit[ J]. ] Hosp Infect,
2002, 52(4); 259 =262,

Markogiannakis A. Fildisis G, Tsiplakou S.ezal. Cross-trans-
mission of multidrug-resistant Acinetobacter baumannii clonal
strains causing episodes of sepsis in a trauma intensive care u-
nit[J]. Infect Control Hosp Epidemiol, 2008, 29 (5); 410 —
417.

Barker J, Vipond I B, Bloomlfield S F. Effects of cleaning and
disinfection in reducing the spread of norovirus contamination
via environmental surfaces[ J]. ] Hosp Infect, 2004, 58(1);
42— 49,

Kramer A, Schwebke I, Kampf G. How long do nosocomial
pathogens persist on inanimate surfaces? A systematic review
[J]. BMC Infect Dis, 2006, 6:130.

Hayden M K, Bonten M J, Blom D W, ez al. Reduction in ac-
quisition of vancomycin-resistant enterococcus after enforce-
ment of routine environmental cleaning measures|J]. Clin In-
fect Dis, 2006, 42(11):1552 — 1560.

Carling P C, Parry M M, Rupp M E, et al. Improving clean-

[17]

[18]

[19]

[20]

[23]

ing of the environment surrounding patients in 36 acute care
hospitals[J]. Infect Control Hosp Epidemiol, 2008, 29(11);
1035 = 1041.

Willis C, Morley R, Westbury J, et al. Evaluation of ATP bi-
oluminescence swabbing as a monitoring and training tool for
effective hospital cleaning[J]. J Infect Prev , 2007, 8(5); 17
—21.

Boyce ] M, Havill N L, Dumigan D G,et al. Monitoring the
effectiveness of hospital cleaning practices by use of an adeno-
sine triphosphate bioluminescence assay[J]. Infect Control
Hosp Epidemiol, 2009, 30(7): 678 — 684,

Boyce ] M, Havill N L, Lipka A, et al. Variations in hospital
daily cleaning practices[ J]. Infect Control Hosp Epidemiol,
2010, 31(1): 99—-101.

Dancer S J, White L F, Lamb J, etal. Measuring the effect of
enhanced cleaning in a UK hospital: a prospective cross-over
study[J]. BMC Med, 2009, 7:28.

Boyce ] M, Potter-Bynoe G, Chenevert C, et al. Environmen-
tal contamination due to methicillin-resistant Staphylococcus
aureus ; possible infection control implications[ J]. Infect Con-
trol Hosp Epidemiol, 1997, 18(9): 622 —627.

French G L, Otter J] A, Shannon K P, et al. Tackling contam-
ination of the hospital environment by methicillin-resistant
Staphylococcus aureus (MRSA): a comparison between con-
ventional terminal cleaning and hydrogen peroxide vapour de-
contamination[ ] |. ] Hosp Infect, 2004, 57(1); 31 —37.
Rutala WA. APIC guideline for selection and use of disinfect-
ants . 1994, 1995, and 1996 APIC Guidelines Committee. As-
sociation for Professionals in Infection Control and Epidemiolo-

gy, Inc. [J]. Am J Infect Control, 1996, 24(4) ;314 — 342,

(8% 230 T

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Thomas W, Loehfelm, Nicole R, et al. Identification and char-
acterization of an Acinetobacter baumannii biofilm-associated
protein[ J]. J Bacteriol, 2008,190(3): 1036 — 1044.
Jennifer A. Regulation of Acinetobacter baumannii biofilm for-
mation[ ] |. Future Microbiol, 2009,4; 273 — 278.
Srinandan C S, Jadav V, Cecilia D,et al. Nutrients determine
the spatial architecture of Paracoccus sp. biofilm[ ] ]. Biofoul-
ing.2010,26(4) ;449 — 459,
Miranda J, Alan C, Julie A. Iron-regulated biofilm formation
in Staphylococcus aureus newman requires ica and the secreted
protein emp[J]. Infect Immun, 2008, 76(4):1756 — 1765.
Sarkisova S, Patrauchan M A, Berglund D. Calcium-induced
virulence factors associated with the extracellular matrix of
mucoid Pseudomonas aeruginosa biofilms [ J ]. J Bacteriol,
005, 187(13):4327 — 4337.
Banin E, Keith M, Brady E. Chelator-induced dispersal and
killing of Pseudomonas aeruginosa cells in a biofilm[J]. Appl
Environ Microbiol,2006,72(3) : 2064 — 2069.

Andrew P, Tomaras T, Michael J. Characterization of a two-

[20]

[21]

[22]

component regulatory system from Acinetobacter baumannii
that controls biofilm formation and cellular morphology[]].
Microbiology,2008,154(11) ;3398 — 3409.

Gaddy ] A, Tomaras A P, Actis L. A. The Acinetobacter bau-
mannii 19606 OmpA protein plays a role in biofilm formation
on abiotic surfaces and in the interaction of this pathogen with
eukaryotic cells[ ] . Infect Immun, 2009, 77(8):3150 — 3160.
Grudzinski L, Quinan P,Kwok S, et al. Sodium citrate 4% loc-
king solution for central venous dialysis catheters-an effective,
more cost-efficient alternative to heparin [ J ]. Nephrol Dial
Transplant,2007,22(2) . 471 — 476.

Stanley N R, Lazazzera B A. Environmental signals and regu-
latory pathways that influence biofilm formation[J]. Mol Mi-
crobiol, 2004,529(4):917 —924.

de Breij A, Gaddy J, van der Meer J,et al. CsuA/BABCDE-
dependent pili are not involved in the adherence of Acinetobact-
er baumannii ATCC19606(T) to human airway epithelial cells
and their inflammatory response[ J]. Res Microbiol, 2009, 160
(3):213 - 218.



