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Sub-inhibitory concentrations of ceftazidime on biofilm formation of Escherichia coli
Sun Yixuan, Shi Huiging, Sun Fengjun, Dai Qing, Feng Wei, Xia Peiyuan ( Department of Pharmacy, Southwest
Hospital, Third Military Medical University, Chongqging, 400038, China)

[ Abstract | Objective  To determine the inhibitory effect of different sub-inhibitory concentrations of
ceftazidime on the biofilm formation of the clinically isolated stains of Escherichia coli and investigate the
underlying mechanism in this process. Methods  The minimum inhibitory concentrations ( MIC) of 15
antibiotic agents on Escherichia coli 46 (E46) was tested by the agar double dilution method according to the
Performance Standards for Antimicrobial Susceptibility Testing (2010 Edition) by Clinical and Laboratory
Standards Institute ( CLSI). PCR was used to detect the expression of the genes related to superspectrum
B-lactamases (ESBLs). Furthermore, high efficiency liquid chromatography ( HPLC) was used to analyze the
change of the concentrations of ceftazidime in the inhibition of E46 during its biofilm formation. Results
E46 was only sensitive to imipenem, meropenem, ami-kacin and macrodantin, and resistant to ceftazidime and
other 8 agents. Ceftazidime in the range of 1/2MIC to 1/16MIC inhibited biofilm formation of E46 in a dose-
dependent manner (P < 0. 05). E46 carried TEM and CTX-M-15 enzymes, and the concentration of
ceftazidime was gradually decreased in inhibiting the biofilm formation. Conclusion  The sub-inhibitory
concentration of ceftazidime inhibits the biofilm formation of the clinical drug resistant strain E46, but its
concentration is significantly degraded over time.
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1 #REFE

1.1 M4

1.1.1  SCES R NCE TR E. coli 46 (E46) 3k A6
SRV I B e B AR I I R R R AR A, IR
JH BBL Crystal Auto Reader H&3# 47 H 3 K EAL (£
) FATYEE  E coli 2502 kR ATCC25922 KPR =
Bt FEl 22 245 W e R S AT LA DR AF TR AR

L2 2 500 ShAufhng 2R Pa AR/ 47 [
W 2[R e 355 w26 2 1 7 W B 5% [ Sigma 23 A
AR L ANRER PR R A R &R IR AR
(SRR K R SN A TR TE =& N TP Sy 14
B E 2 R e o . M-H 3R B AR 1 R AN
TR O 8 S Oxoid 23 W], 40 ik K 41 DNA
& WO 0] & A S IR BRI B b s RAR A | 51 0 B
Invitrogen 2% 6] 45l ;2 X Es Tag Master Mix Il 5 Jb 5 B
A AR R A A . 455 520 H 3L [ Sigma 2
A, SRR A Aladdin 2% 5] 5 8RR — 208 O o0 B
4l O AR kAl

1.1.3  EEHX% HE, 1 K °F ( Sartorius 2\ H,
BP221D #) ; 2 fi 4% ( H 4 Sakuma 23 7] ) 5 BEARAY
(Thermo 237, 36 [ ) 5 1200 41 /&5 OB AH 4,78 2 48
(3 E Agilent 24 1)) 5 1100 F % VWD A5 I £ ( 36 [
Agilent 2\ @) ) 5 6 3% # (31 & 4\ 5], Diamonsil C,q,
250 mm x4.6 mm,5 wm) ; PCR 4" AL HL kAL FIEE L
AR R G Bio-Rad 3w 7™ i

1.2 %ok

12,1 U 25900l R 43 B ik E46 MIC il &

R FAPRHEBERE - A s LG AR B 0 o 0 71 245 %t i R 3
Btk BA6 1) MIC ., RIZRAH E46 R LAEF T M-H
RE AR, 37 CHEFR IR . PREUCR IRV 2 K T A FEER
IKFEBEARLIE N 0. 5 McFarland #4437 ( 25 10°CFU/mL) ,

L2 B SO 1 ~2 pL R 25 25 M-H
Bl M, 37 CHFF 18 h MELLE R . LARENE 5¢ 4 il
20 A= K Y SR IR 24 W Tk B DRy i 24 W) Rk 40 TR MG,
MIC 25 i 4 ¢ = 52 I K 55 30 = bn ofE 28 0t &
(CLSI,2010) Fr#fEF|FL, E. coli ¥k ATCC25922 1
NG

1.2.2  FA6 ESBLs #HJCHE K Y 45 I Bt B N
ULE) ESBLs JE [ 2650 R H Genne Tool 3k {4 K5 2% 3¢
BRI ]It o Y (F 1) . HEEZH DNA (3R B FA0 T
FEPRIZ DNA SRR S U T, PCR SO 1A
(20 pl) :2 xEs Tag Master Mix 10 pL,5|9)4% 0.3 uL,
DNA 0.4 pL,ddH,0 9 pL, PCR JZ i %5 4:94 C,
5 min—94 C ,30 s—iB k(3£ 1),30 s— 72°C ,30 s x
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F:CATTTCCGTGTCGCCCTTATTC
TEM 800bp 52°C30s

R:CGTTCATCCATAGTTGCCTGAC

F:AGCCGCTTGAGCAAATTAAAC
SHV 713bp 52 °C 30s
R:ATCCCGCAGATAAATCACCAC

F:AGTCGGCTAGACCGGAAAG
GES 39 bp 52°C30s
R:TTTGTCCGTGCTCAGGAT

F:GCTCCGATAATGAAAGCGT
PER 520bp 52 °C 30s
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R:CGAAGTTTCTTTGGACTCTG

F:GGCACCAGATTCAACTTTCAAG
OXA-1 S64bp 52°C 30 s
R:GACCCCAAGTTTCCTGTAAGTG

F:GACGATGTCACTGGCTGAGC

CTX-M group I
R:AGCCGCCGACGCTAATACA

49 bp 55C30s

F:GCTGGAGAAAAGCAGCGGAG
CTX-M group IV*

47 bp 62°C30s
R:GTAAGCTGACGCAACGTCTG

F:TAAACACCACATATGTTCCG
ampC 663 bp 50 C 1 min
R:ACTTACTTCAACTCGCGACG

a;CTX-M group | &% CTX-M-1, 3, 10 to 12, 15 (UOE-1),
22,23, 28,29 #2 30;b;CTX-M group [V &£ CTX-M9, 13,
14, 16 to 19, 21, 27 #= Toho-2; F:iE 3 4% ;R B > 4%
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Pt B O B % 0.5 McFarland B (%Y
10°CFU/mL) , 58 A 96 FLF IR 4NN -4, FEFL AR
200 wlL, SEEG 4y 6 4, 43l 28 L R4 L CAZ 4]



278 B PR, 2016,38(3)

http : //aammt. tmmu. edu. cn

(1/32 MIC.1/16 MIC .1/8 MIC .1/4 MIC . 1/2 MIC),
37 CHEEEFE 24 h 5, /N0 BR 3 R0, DL R AL
200 wL PBS 28 Ml 32 vhik 2 W, BT )5, LA 1% 45
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BIk 80 wg/mL CAZ By LB ¥, $4 MLiL BL il — R 51 Ar
WEVR Y CAZ Y57 :80 40 20 .10.5.2.1.0.5 pg/mL,
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