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The Study of Relationship between Active Efflux System and Multidrug resistance of Enterobacter cloacae
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Abstract; Objective To observe the effect of efflux inhibitor CCCP on the resistence decreasedlevel of E. cloacae and analyze
distribution of efflux system genes. To explore the relationship between active efflux system and multidrug resistance of E. cloaca.
Methods
tetracycline with and without CCCP by using agar dilution method.,PCR amplified acrA,acrB.t0iC, PCR products were confirmed

To detect minimum inhibitory concentrtion change of E. cloacae to ceftazidime, amikacin, azithromycin, levofloxacin and
by Sanger termination sequencing. Results Efflux phenotype showed to be positive in 30,36,19,32 and 28 strains to the five antibi-
otics,respectively, with 10 pg/ml CCCP. PCR amplification showed 55,56,61 strains were detected to carry acrA,acrB, toiC, re-
spectively,and confirmed by DNA sequencing. Conclusion The efflux pump inhibitor CCCP can increased susceptibilty to antibiot-

ics of E. cloacae,Compared with susceptible strains,the effect of active efflux system on resistant strains is more significant. Active

efflux systerm is one of important mechnisms leading to multidrug to antibiotics of clinical islated E. cloacae.

Key words: enterobacter cloacae; active efflux systerm;

FEHMER G 1 PREIR 0 AR S ARKO I SN HER S LU T
3l J) (PME) 3k ATP 1943y BB 4t Sk U5, BB B 30E AR N 19 24
WA AR S A TR A N I 24 ik B AN T S B 25 . 1980 4R,
Ball 21 A2 0F 78 K FF 3 X DU 38 2 A9 it 24 i 1 Ok & B T
HEZ W BN ENLE . B UFRE R R EZ AN ER S .
oY b A I 1 1 2 R AF 1R 1Y AcrAB, 5 4R OR, [ %
FF B i 25 AR W B TF, X T B8 5 2 sh A HEME A 6 HaX
M BESE A 2 0. FE R ER (CCCPYME N 1 F sh AR HEE M
Tl 700 o 38 2o 41 o) S HE 2 il ke R R A T o A A T I S A A o
) CCCP X 18- V4 1 X 83 #k BH 14 M AT 14 i 245 /K ~F 19 5% W, % 4b
HER G I HEATY 3G AR F 3 S HERL I 5 BA B A i 22 &
Mif 25 1 G .

1 MB5FE

1.1 BRIV 2008 4 6 7 2010 4 5 F I A 43 & B i
FFRE SR B 7 7R B 2 e B 22 58 A v ol A IR B 56 1] 32 Al
B ik e H AR A

1.2 FERF LmfhrE(CAZ W E B DERZGOETD A
MR W] L BT 37 25 R (AZMD M 22 090 B (LEV) Il B Wi VL B2 25
B A BR S |l Bl 25T, Bk R 2 (AMK) W 3 R B2
BRARLWARXR((TED WHI R AR ZEHEARAGRAA.
CCCP Fr#fE 5 1 A sigma 22 ®l . LB R H 95 Bl 15 97 2k
MH #% 3% 3L ¥ A BN K AA A 514 IR Al . DNA $2 5
R H & . PCR W1 & .DNA Marker., B g B5 #E i 1] 4 328 7]
& BAR pMDIS-T ¥ H RiE R EWAEWHE ARG R AE ., 3

A JEiHAE#  E-mail ; lgming@gdme. edu. cn,

CCCP;

egfflux genes

NEBEW [ 7 N EH B, 2SR AR R S E B R
HEWEARFRAF .

1.3 % PAMT RSN T8 R BAE R 5 4L,37 C1
3% 18~24 h, PRHCA AT 75 B0 ) B T 8 FUH VITEK-2 4 [
B 4P 4 AN O [ A= g g B3R N R EA T S AN B 8 R O
2 BG4 [ I PR AG I 45 VE LR )2 AR SR AT B 1

1.4 AMIERMME SRAGUERBLEME™ . dd L
FEAKRIR A 0. 062 5.0, 125 0,0, 500 0,1. 000 Q--++=- 256. 000 0,
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WP FHAE BEER K AR BTN 0.5 A2 IR BE L B 2 L T
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BE(MIC) , 2 845 S 34K MOl PR 52 38 = 4 o £k 0F 5 BT (CLSD
2006 4F M100-S16 FrE FI3E07 . DLK M 38 75 T (ATCC25922)
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BN 10 pg/mL o A6 0% Sk 76 4th g L Ba) oK R AL LBl Ar B R LA AR
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T 100 pg/mlL Z N PGARRY LB Pk i % 85 5%, PCR 7
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*1 514 FF 50 E IR R & 1

§ LN S AIG =3 PR Cbp) R IGREECC) AT o)
acrA F:AAG ATA TCA TGA ACA AAA ACA GAG GGT TAA CG 1194 58 40
R:AAA AGC TTT TAA GAC TTG GTT TGT TCA GAC TG
acrB F:GAA AGG CCA ACA GCT TAA C 800 54 40
R:GAG CTG GAG TCA GGA TCA AC
toiC F: TGC CGC AGT TAG GCT TAG GT 139 56 20
R:CTC AGT TCA CGC CGT TTG GA
2 %5 R S FE 9115 % 5 5l AM287287 B i i FF 08 IR 4 Dy 1002

2.1 CCCP X miG sz N S ) CCCP 3t
G 16 68 Wk AN HESE BH M TR Ak, DA Sk F6Ath g L BT oK R 2 LB A A
R EAHBRDE WA R RIED. 7 50F 30.36.19.32.28 A
AR TE 10 pg/mL CCCP 41T MIC {HFEAL 4 fi5 5K 4 %
DL b g 19 BRI X 3 Fh & 3 AL Lyt A A AMEER .
T CCCP JG . xf 5 My 2 22 2R [W R E TR, TR
FArHI N 15.7%.10. 9% .6.0%.10. 8% .10. 9% ., 2 ¢ ¥ 58, Lt
& CCCP W HHi)E 5 MatE R MIC HAL . ZR A 5%
X(P<C0.05), SN F 2,
x2 MA CCCPRIfE > MInEEXWRABTE

MIC E g R
HiER JUf[ P-4 (mg/ 1) MIC(mg/1.) R7(%)]
CAZ 28.0 0. 062 5~512.000 0 60(72. 3)
CAZ-+CCCP 13.3 0.062 5~256.000 0 47(56.6)
AMK 84.3 1,000 0~512.000 0 52(62.7)
AMK-+CCCP 16.9 0.500 0~128.000 0 41(49.4)
AZM 84.3 8. 000 0~512. 000 0 69(83. 1)
AZM-+CCCP 49.8 2.000 0~256.000 0 64(77.1)
LEV 8.3 0.062 5~256.000 0 52(62.7)
LEV+CCCP 3.8 0.062 5~128.000 0 43(51.9)
TET 87.9 8.000 0~512.000 0 72(92.8)
TET-+CCCP 41.1 4,000 0~128.000 0 68(81.9)
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ol e A1 438 R PR R BRI AR AT 51 Bk . 5 BB 61. 4500 s
B A 17 ok, 5 op s o0 3 BRAG U8 00 BT AR AT 15 Bk AR 4R 3 A
K SO B AN 23 R 5 AL SR K 3. P 4R YE Gen-
bank - i AR N 5 K5 B #E4T Blast Ho X543 81, BTl acrA FE A
Fe 51455 5% 5 o DQ679966 BH 4 i AT 1 A J6 p: ok 95 %, acrB

toiC H: 4 J7 41 15 % 55 O AM287288 [l i 2 10026 .
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1 + + + 51(61.45)
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2= B A 2o T T 24 0 0 BB B, DA AR T T 3l ) T Sk Ak
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(81.93%)7E 10 pg/mL CCCP &£ F , Xt 254 i) MIC {5 [ A% 4
FEER 4 £5 LL L H 4 & T T 24 1R bR 09 245 0 SO R B AR
PR B T UMK X R B RSN R G A B R T £
T 24 o B T AR A HE S B R 0 R R TR YT B A HE
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