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Research on the spread and elimination of ESBLs in Escherichia coli
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Abstract: [Objective] The spread of extended-spectrum B-lactamases resistant plasmids (ESBLs) in
Escherichia coli and the elimination of Chlorpromazine were studied. [Method] Suspicious materials of
chicken and swine E. coli disease were collected from different chicken and swine flocks in 2 cities of Henan
Province. After bacteria identification,the minimal inhibitory concentrations(MICs) of Cetiofur and Ceftri-
axone to the Enterobacteriaceaes were carried out with two fold dilution method. ESBLs were detected by
double-disk test and PCR method. Transformation and conjugation of E. coli resistant plasmids were done
between donor and receiptor bacteria. Elimination of resistant plasmid experiment was tested by SDS and
Chlorpromazine. [Result) E. coli were isolated from Suspicious materials,the minimal inhibitory concentra-
tions(MICs) of Cetiofur and Ceftriaxone to the E. coli were 32—64,64—128 pg/mL respectively;the ES-
BLs resistant plasmids were detected by double-disk test, ESBLs plasmid in E. coli can spread among bacte-
ria,and the twelfth elimination rate of Chlorpromazine was 98. 83%. [Conclusion] The ESBLs resistant
plasmids could be transferred to E. coli through conjugation and transformation. The elimination of Chlor-
promazine to ESBLs resistant plasmids was good.
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Purk AR RE T BOw I A R S R SR
MR - . IS e B 22 IR M R A IR A
XF 5 3 ARk B B R FUB 1Y B- N ke PR S T A R 24
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1.1 & #
L1 BaRAHR K% A K0 E
B Cosoor FIRGIR Cosaus » B0 T oy 55 25 WL 22 i

A0 TR SN R SRV B R R 2 ) 5 B
VUM /IR (BT BEPG AR 30 pg/ Fr B 10 pg/ Rk
fil it #4 (CRO, 30 pg/k ). 3k 8 B 5 (CTX, 30
pg/ ) CkAME (CAZ. 30 pg/ A 25848 A, Jb 5
RIZAY AL E 0
1.1.2 & AAME |+ ke 55 R 1 (Sodi-
um dodecyl sulfate, SDS), | i % A K 4046 T BR
ISE . A RRYLVE IR R M-H SRR 55 b
AR A W A B W) 7 s R TR R AL
LB h b s B R AR ST A R A A A
P2 R OB BG) & DNA F BEBE R 18] it 571
G dbm = m R AE Y H R A R 5 AR A F T
GoldView I 2 4t 4,57 . D2000 DNA ladder, Jt 5%
FKHRERHE AR A5 ANTP, Taq B, S
T R A BRA R = .

DYY-12 7Y e fizi = 48 22 ] H Ok A L 7K P 8 L 3k

A A5 S — AR T i s MILLIPORE-21]O 47K
ML, £ E MILLIPORE A &) 77 i s UVI 48 40 5E i A%
£4;, % E UVItec ST John’s Innovation Centre 7= i 5
YEAR2000 PCR 1% , 7% [E Biometra 2> 5] 7= 5 3 3K30 /5
A URE LML, £ E SIGMA 23 Rl i
1.2 BRMEXHESFRKAFRNSBERSERE

Z: WSOk A ], 0ok B T pg FE 339 3 V2 PR 3
2ol PRAZ Wt o0 K 5 A TG 200 T 9 114099 B8 3 49 k47 6
PR SR B o0 JHE 43 00 ) 2 4 P 1 02 Jik [
B B2 L AR A b, B 37 C 53R 24 h,
O N T 7 N Rl G/ CR G ¥ 8 S|
R A3 Pl T TOWE Gl R A L B R OK L e R
T T2 6 8 11 R 7K R PG 552 1 ) gk i ik ol et ZE b S8 e
BLE 3T CRigR 2~3 d R T AL E
1.3 KBBBEFRAES/NIEIRE MIO WlE

FHARAE A BRI 0 2 S 7 0 1ok A0 Sk 60 iy
X R ¥ A EC A0 TR b 1 Bk B O 38 |22 BH R 43 B Ak
) MIC {H .
1.4 XKBBBRFHFRKMAE ESBLs it 25 FHLHY4&
1.4.1 74 ESBLs B4k 89 WK Bt B £ 4 5
KW 1 25 BUAC R 10 K b 32 A EC A 18 P Al T 37 °C 8%
FRA G ML A LR AL — CRO.CTX.CAZ
4% 5 v ) B 5 PG bR/ M R 24 AR s B B TR B 4
(EFER R AR R — MR % By Ko ,
F 42 J 7= 4 ESBLs A BE B #k
1.4.2 Te @49 PCR Aml O] &8 6 #k,
Tl Bk B2 B0t 7] & 4 IOBTRE SR B 7E 10 g/ L B
REWEEENS (5 1 pg/mL A% YL 457D i Uk 5 ] UVI
S HMNEE I AR Z o LS . DA ERY 5k R AR, T
TEM # 5] %) C E §iF 51 ¥ 5-GAGTATTCAA-
CATTTCCGTGTCGC -3', F W5 4. 5'-TACCAAT-
GCTTAATCAGTGAGGC -3".51¥1i 5 E% TH K
A PR F A BO 4T PCR 744 . PCR AR &y
50 pl:10X buffer 5 uL,dNTP 4 pL, #5145 1 ul,
TR 1 pL. Bk 0.5 pl. Tag 1§ 0.5 pL. JG
aliZk #h /2 50 pl, PCR J W 8 )% : 94 C HiZE # 10
min; 94 ‘C7Z5PE 1 min,55 ‘CiB A 1 min,72 ‘C ZEf1 1.5
min, $t 35 MFIF;72 CHEM 8 min, PCR Jz [ 25
Ja W5 pL AT 10 g/ L SR M BERE (& 1 pg/mL
TR e A 35D FEA T H PR I
1) BZEXHEFKAERNG &

Z W SCHRE8 T, F CaCly il £ 37 fif 1 K i R 4 IR
YDA AZ A A ML DHS e, B TR ¥ DH5a F 5 mL
LBWARRE SR E i E 5~6 h, ML 2 mL Jim A 50 mL
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LB WM 5 35 Hevh, 37 C¥5 3% 2 h, i ODy,, fH 7E
0.35~0.40, ¥X5FRY 5% 2 T R M RG4S
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12 min, [A] WS4 M 5 00480 ) 35 52, B 50 mL F) kR 85
FEWN 30 mL F¥e (1 CaCl, ¥ IR T 2 241 ML T VE ) 5 4
°C. 4 000 r/min B.0> 12 min, [a] 40 0 ; 5 4 8] H 5%
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TR H A M T IE W, VKB 15~ 30 min; 4°C L 4 000
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2.2 KBEFKHAE MIC HiUE

Sk 6 W8 R R Sk A1 th A X 7 A ESBLs (9 K M 3R
A AT 1) MIC B 028 1, R 1 AT, Sk A 08 kX
I PR A P 35 A EC 40 17 ¢ B 0 43 B8 k1) MIIC {H
G35 R 32 A1 64 pg/mll, G I bR HE R AR Coseor Fl

Caors B MIC {5 3k 76 1 A% XT 1l PR R I 32 A G 40 1
BB AT £ 2 B pk i MIC 178 128 pg/mL LA
L SRFRHE B RE Cosoor M1 Coseus MBLE 5. 25K,
2 RO M Y A I 240 TR 0 5 R T S 74 sl A2 A0 Sk 60 WE ok
IR L

F 1 LmmEminLm =4 ESBLs M KFEAKMEE M MIC &

Table 1 MIC of Cetiofur and Ceftriaxone to E. coli producing ESBLs png/mL
iy F X8 K 5 A IR A T T WA R 35 A EC A T s Connre
Drug E. coli from Kaifeng E. coli from Anyang gas0r S
SLffu gk Cetiofur 64 0. 40 0. 20
S An Ceftriaxone 128 0. 04 0.02
2.3 KERAKME ESBLs it 25 B #946 2.4 KBIRFKME ESBLs it 25 AL B L L 12

FEIUAG I K IR, B0 M K 35 A TG 48 B8 4 25 1k
¥y ;= A ESBLs fiif 25 Bk, XF 2 kK iR A G40
FAT I PR B RR 2R A7 00 R B2 30, 25 SR 4545 81 T ESBLs i}
2k, DL B A ESBLs i 24 Bk o % 8, i 4T
PCR ¥ 3% FE BT A FE SR B B8 1 4% 5 WO KO
— 3% 860 bp By TEM % ESBLs KBt (& 1),

B 1 Kk KA ESBLs B 2B A9 PCR 373
M. DL2000 Marker; 1, 2. 45y KB % 7 &
A T JT 3 122 B 9 PCR 473 774
PCR amplification of plasmid extracted
from ESBLs in E. coli
M. DL2000 Marker,1,2. PCR amplification of
TEM primer of ESBLs in E. coli

Fig. 1

from Kaifeng and Anyang

2.5 KBBELFKMAE ESBLs it 24 B AL 04 50 38 B
2.5.1 ESBLs @25 i o4 % aH L ESBLs ki
A N BN BR TS  PCR ¥ 145 L i 1| 3, &l 3
AU L THBR TR Y ESBLs BB

2.5.2 FESBLs & 25 Fi 469 4 2 % DL SDS fE X}
R, TR 8 X K 17 15 A [ 20 TR T R0 22 PH 29 25 1

BREE
LK FL AR D 4R P AR 2L LR 2R A ER A
W DHSa N2 T BEAT 5 5 7 1000 . 45 R R W
IX RS ARG S B R R A EG A B Y BERY B ESBLs it
24 FORL B Z AR B (K 2)

2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

K2 Kips R4 ESBLs BUR 8% /LY PCR A6
M. DL2000 Marker; 1,2. 435 5 JF & bR % 4L TT S5 19 PCR 774
3o d. g3 3 R PR % AL T R B9 PCR 774 55. DHS o By BRI HR LY
Fig. 2 Results of PCR amplification of plasmid of
E. coil of ESBLs
M. DL2000 Marker;1,2. PCR amplification of plasmid and plasmid
transformation of ESBLs in Enterobacteriaceae from Kaifeng;
3,4. PCR amplification of plasmid and plasmid transformation of

ESBLs in Enterobacteriaceae from Anyang;5. Plasmid of DH5«
YEATVE SR 12 YA TR 25 Jik ESBLs 71 BR iR 56 . 45 1
W3 2, MR 2 A7, SDS FIS N % X ESBLSs ffif 2
FRL B 5 1 RIEBR R IITE 2020 LLF L 55 3 IR IH bR %
FE 402 ~50% 55 6 IIH BRI >6020, 5 9 KK
BRI >80 55 12 YR IH bR R 35> 9006 , S 1A % Xt
TEE B RRR SR 12 I BR % ik 98. 83 %,
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Table 2 Elimination rate of Chlorpromazine and SDS to resistance plasmid of ESBLs of E. coli %
25y 4 1w %3 W 6 %9 W %12k
Drug Bacterium The first The third The sixth The ninth The twelfth

S K 14.53 47.53 60. 37 80.63 98. 83

Chlorpromazine A 11.25 42. 34 63.25 87.31 92. 45

SDS K 11.05 42.13 62.75 87.25 92. 37
A 16.72 48. 26 61.29 81. 28 97.75

Y =pogiil K 0.05

Blank control A 0.06

KL KI5 A IC A0 B T 38 3 B bk 5 AL SR 3 A Q40 181 42 B 43 B bk
Note: K. E. coli in chicken from Kaifeng; A. E. coli in swine from Anyang.

M 1 2 3 4

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

&3 KipBm R ESBLs JFUkL £ & N 18R
THBR AT i PCR A
M. DL2000 Marker; 1, 2. 435 2 % FRR T BR AT )5 B9 PCR 74 5
3.4, 435 R IF B BRI BRHT S (9 PCR 7=
Fig. 3 PCR products of plasmid before/after elimination
M. DL2000 Marker;1,2. Before and after elimination
of ESBLs in Anyang E. coli;3,4. Before and after

elimination of ESBLs in Kaifeng E. coli
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