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Analysis of Drug Resistance of Fowl E. coli Biofilm

JIA Yan— hua, LI Feng— juan, LIU Jian— hua, HU Gong— zheng, MO Juan, YU Jun— jun
(Techrnological College of Animal Husbandry and Veterinary Medicine,
Henan Agricultural University, Zhengzhou 450002, China)

Abstract:To investigate the mechanism of drug resistance of fowl E. coli biofilm, the in vitro model of fowl E. wli
biofilm was established with the improved flat— board method, and the sensitivity of biofilm, the planktonic and the de-
filming to thirteen antibacterial agents( including clarithromycin, ciprofloxacin, fosfomycin, etc. ) were deteminded by broth
double dilution. Meanwhile, ESBLs production was also detected. The result revealed that the planktonic and the defilming
had the similar antibiotic susceptibilities, while the biofilm was significantly higher than those above two.Two planktonic
non— ESBILs strains could produce ESBLs after becoming biofilm. A1l these proved that the special structure of biofilm is
the fundamental factor of drug resistance of bacterial biofilm, and the existence of biofilm enhances the production of ES-

BLs. It was concluded that the formation of biofilm and the production of ESBLs are the two key reasons for drug resis-
tance of the fowl E. coli biofilm.
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(Calgary Biofilm Device, CBD), 1.2.3 ESBLs ' BBF  ESBLs
(the Mint+- 3,
mum Biofilm Inhibitory Concentration, MBIC) 1 mL. MH
(the Minimal Biofilm Eradicating Con- , 150W 15 min

centraion, MBEC) , BBF  ESBLs
1 A Ak
1.1
1.1. 1 15 ,
VITEK- 32 ;
2592 ATCC700603 (
)
1.1.2 (
)
(
)
1.1.3 VITEK- 32
SW- CJ- JC AB204- N
(0.5~ 1000 L) PHS- 2C
LEICA
1.1.4 M- H
(MHB) (TSB)
NaCl 2. 5% PBS PBS
(pH 7. 4) CaCl, 5% AgNOs3 1%
5% (NaxS203)
1.1.5 (1.5mm ,
)
1.2
1.2.1 BBF 15
7 BBR :
(I anx 1 cm) 1. O mL
TSB 20 , 0.5
100 ML, 37C ,
, 7d BBF
1.2.2 BBF [ 4, 8]
5 2.5% PBS 1 h,
1 min; CaCl2 15 min
1 min 5% AgNO3 15 min 1%
2 min 1 min 5% NasS;03 2 min

1 min, ,

4°C 6 000 1/ min 30

min, , 0.05mol/L pH 7.0
PBS 5% 10° cfu/mL,
(5. 1] ESBLs @ ESBLs
[ 10]
1.2.4
2 048 Hg/ mL( BBF ) 512 He/nl(
), , 4C
,7d
1.2.5 BBF MBIC MBEC
4 1~ 4) 4
( A~ D) [11, 12] !
BBF CBD (CBD
BBF , CBD
2 )
0.5 \ 200 ML
8 mL TSB ( 10 anx 1.2
cm) 8 (1 emx1
cm) , , 37 C 150 v/ min
28 h : @MBIC  MBEC
., MH
1~ 2 048 Ho/mL,
BBF ,
37°C 24 h,
MBIC
\ 1 mL MH
, 31C 24 h,
MBEC
MIC MBC
1.2.6 MIC MBC
MIC
5 5x%10° cfw/nl, 37°C
24h
MIC ;MBC
0.1 mL MH
,37C 18~ 24 h,
5 MBC
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MIC  MBC , . ESBLs 66. 7% ( 10/ 15);
CBD BBF, ESBLs 8 ESBLs 53. 3%
\ (8/15) 7 ESBLs
, BBF , 2 A, B) ESBLs,
D) 9 EBLS
MH . 150 W 4,5
15 min 9
MH 1% 10° cfu/mL,
MIC
2 #ER G4
2.1 BBF
7d 15
BBF
BBF
> BBF
« 7’( 1~ 3)
4 BBF ESBLs
Fig.4 [ESBLs detection result of biofilm strain
1 BB (% )
Fig.1 Bacterium bidfilm :
{:’" s 5 FSBLs
# Fig.5 ESBLs detection result of the planktonic strain
2.3 BBF MBIC MBEC
8 MBIC
MBEC 1,
MIC MBC 2 3
17 2 2 2
, BBF MBIC
BBF MIC, 4~ 1024
2 (x 200) 1,
A FSF]';; Blank conrasting MBIC MIC 64,4, 8.4
) 32 1,2 ,A.B2 BBF
15 BBF ESBILs 10
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,MBIC MBEC C,D , MBIC/ MIC C  MBIC/MIC 2
A, ESBLs , A BBF
MBIC MIC 64,8, 16, 16 ESBLs, BBF ESBLs
G, C  BBF
MIC 32,4, 4,8 2,3 , ,
32 MBIC/MIC tA MIC R
1 13 BBF MBIC MBEC
Tab.1 MBIC and MBEC of thirteen kinds of antibacterial agents to BBF Hg/mL
1 2 3 4
' ) ESB.LS_ pro— ESBL@— pro— ESB-L%— pro— FSB.LS_ pro— A B C D
Antibacterial agents ducing ducing ducing ducing
isolate 1 isolate 2 Bolate 3 isolate 4
MBIC 2048 1024 2048 2048 1 024 1024 512 512
Erythromycin M BEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 1 24 1 024 2048 2048 1 024 512 128 512
Tylosin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 1 24 1024 2048 1024 1 024 512 64 256
Kiasamycin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 2048 1024 2048 1024 2 48 2048 256 512
Tilmicosin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 2048 2048 2048 1024 2 48 1024 512 &4
Azithromycin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 2048 1024 2048 2048 1 024 1024 512 512
Clarithromycin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 128 256 256 128 64 128 64 &4
Enrofloxacin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 128 32 128 64 64 32 2 R
Ciprofloxacin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 32 32 o4 32 16 32 8 8
Gatifloxacin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 64 64 o4 64 64 64 2 R
Levofloxacin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 128 128 o4 64 64 32 2 R
Sparfbxacin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 32 64 o4 64 64 64 2 R
Paafloxacin MBEC > 2048 > 2048 > 2048 > 2048 >2 M8 > 2048 > 2048 > 2048
MBIC 2048 2048 1024 1024 2 48 2048 1024 &4
Fofomycin MBEC > 2048 > 2048 > 2048 > 2 (48 >2 M8 > 2048 > 2048 > 2048
:AY,B* ESBLs BBF ESBLs
Note: A, B” are non— FSBLs— producing strains when planktonic but producing FSBLs when BBF.
2 1B MIC MBC
Tab.2 MIC and MBC of thirteen kinds of antibacterial agents to the planktonic strains Hg/mL
1 2 3 4
ESBLs— pro— ESBLs- pro— ESBLs— pro— ESBLs— pro— .
Antibacterial agents ducing ducing ducing ducing A B ¢ b
isolate 1 isolate 2 Bolate 3 isolate 4
MIC 32 16 R 64 16 8 8 16
Erythromycin M BC 128 128 > 256 > 256 64 o4 o4 o4
MIC 128 128 256 256 64 128 2 &4
Tylosin MBC > 256 > 256 > 256 > 256 > 256 > 256 256 > 256
MIC 32 R R 64 32 R 16 R
Kiasamycin MBC 128 128 128 > 256 128 128 ) 128
MIC 64 R 128 64 32 16 16 16
Tilmicosin MBC > 256 256 > 256 > 256 256 128 128 128
MIC 2 4 2 8 2 0.5
Azithromy cin MBC 8 16 8 16 4 4 4 2
MIC 32 &4 2 32 16 2 16 8
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1 2 3 4
. ) FSB'Lsf pro— FSBIS* pro— ESB'Isf pro— FSB'Lsf pro= B C D
Antibacterial agents ducing ducing ducing ducing
isolate 1 isolate 2 solate 3 isolate 4
Clarithromy cin M BC 256 256 128 256 64 128 128 o4
MIC 16 16 2 32 16 16 16 8
Enrofloxacin MBC 32 R o4 64 32 2 o4 16
MIC 32 8 16 16 8 2 8 4
Ciprofloxacin MBC 32 16 16 32 8 4 8 8
MIC 4 4 8 4 1 2 2 1
Gatifloxacin MBC 4 4 8 4 2 2 2 1
MIC 16 16 16 32 4 4 4 8
Levofloxacin MBC 32 16 16 32 8 4 4 8
MIC 16 8 2 8 4 4 2 2
Sparfbxacin MBC 16 8 2 16 4 8 2 2
MIC 4 8 16 2 0.5 2 1
Paafloxacin MBC 4 8 16 8 4 1 2 1
MIC 64 256 128 64 32 o4 R 16
Fodomycin MBC > 256 > 256 > 256 > 256 64 256 o4 2
3 B3 MIC MBC
Tab.3 MIC and MBC of thirteen kinds of antibacterial agents to the defil mi ng strains Hg/mL
1 2 3 4
ESBLs- pro— ESBLs— pro-— ESBLs— pro— ESBLs— pro— A B C D
Antibacterial agents ducing ducing ducing ducing
isolate 1 isolate 2 solate 3 isolate 4
MIC 32 2 64 64 32 2 16 2
Exrythromycin M BC 128 128 > 256 256 128 256 128 128
MIC 128 256 > 256 > 256 128 o4 2 o4
Tylosin MBC > 256 > 256 > 256 > 256 > 256 256 128 256
MIC 64 2 32 128 64 o4 o4 2
Kiasamycin MBC > 256 128 128 > 256 > 256 > 256 > 256 128
MIC 64 2 256 64 64 2 2 2
Tilmicosin MBC 256 128 > 256 > 256 256 256 128 256
MIC 2 2 2 16 2 1 2 05
Azithromy cin MBC 8 8 4 32 8 4 4 2
MIC 32 16 32 32 64 2 2 2
Clarithromy cin M BC 256 4 128 256 > 256 256 128 128
MIC 32 2 32 32 32 2 16 16
Enrofloxacin MBC 64 4 32 64 128 128 2 2
MIC 32 8 16 16 16 4 8 2
Ciprofloxacin MBC 64 16 32 32 64 8 16 4
MIC 4 4 8 4 4 1
Gatifloxacin MBC 8 32 16 8 2
MIC 32 16 16 32 8 8
Levofloxacin MBC 64 32 32 64 32 32 16 16
MIC 16 16 32 16 8 4 2 2
Sparfbxacin MBC 16 2 64 16 16 8 4 4
MIC 4 8 16 4 4 2
Pazfloxacin MBC 16 16 32 16 8
MIC 128 256 256 64 32 o4 2 16
Fodomycn MBC > 256 > 256 > 256 256 64 > 256 o4 o4
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4 (4~ 1024 ), 1,2,3 ) )
MIC MIC ,
, BBF  MBIC BBF
31 ESBLs , BBF
B 2 2
ESBLs [17, 18] 23
, ESBLs MIC MIC
2 , 13 4 2! BBF ; @
MIC MBC 4 , BBF ,
2~ 32 ESBLs ; 9 ESBLs
MIC , , BBF
’ [16] , ,
, MIC )
, 15 min
) , BBF ,
BBF BBF
MIC 5x 10" f/ml, BBF 1415 o / +
, 10" cfu/mL, T 45
MIC )
13 BBF  MBIC, BBF ’
MBIC MIC, , >
, MBIC MIC ’
MBIC :
(1 . , .. B-
,MBIC
B- [J]
’ ,2005,38(2): 399- 404.
,  MBIC [2] , ’ o
[J]. , 2003, 34
CBD BBF (4) : 398— 404.
s CBD , BBF [3] ) ,Michael givskov,
28 h MBIC [J]. ,2003, 13(10): 1015- 1020.
, BBF 10"~ 10% ¢fw/ mL, (4] : [J].
MBIC MIC . ,1997,2(4):295- 297.
’ [5] XuK D,MeFeters G A, Stewart P S. Biofilm resistance to an-
28h BEF, . BBF timicrobial agents| J] . M icrobiology, 2000, 146: 547— 549.
’ ’ [6] , . .. B-
MBIC ; 1 , BBF [J]. , 2006, 16

MBIC ,  MBEC 2 048 g/ mL, (10) : 1096- 1098.
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