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Molecular Typing of Multidrug-Resistant E.coli Isolated from Farm
Animals, Farmers and Environment by Pulsed-Field Gel
Electrophoresis
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Abstract: [Objective] To investigate the mechanism responsible for the dissemination of multidrug-resistant E.coli in animal
farms and the clonal relateness of the isolates from farm animals, farmers and environment. [ Method] 86 multidrug-resistant E.coli
isolates with similar resistance profiles were characterized by pulsed-field gel electrophoresis(PFGE) after Xbal digestion and drug
susceptibility testing. [Result] 37 E.coli strains from one poultry farm and 49 E.coli strains from one swine farm were classified into
20 and 24 different subtypes respectively according to the PFGE profiles. The PFGE patterns of strains isolated from different
sources were heterogeneous,though strains from the same animal, farmer or environment sample were quite homologous. E. coli with
an identical PFGE pattern were recovered from strains collected from different animals in the same farm, from animals and
environment, and also from farmers and environment. Moreover, E.coli strains with very similar PFGE patterns were also isolated at
both farms from animals and farmers. All isolates were resistant to ciprofloxacin, ampicillin, streptomycin, tetracycline, doxycycline
and trimethoprim-sulfamethoxazole. A comparison of PFGE results with resistance results indicated that antibiotic resistance patterns
varied considerably within several individual E coli clones. [ Conclusion] Vertical transmission of resistant E. coli clones between
farm animals, environment and farmers were commonly occurs.
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I~4. Sy E EXGRIAF R (DfS-5, D9-5, D12-1, D12-3) 5 5~9. 7} & HAFR WA KAAT 1 (D35-1, D35-3, D38-1,D38-2, D38-3) ; 10~20. 7} & H
B KT # (D13-1, D13-3, D13-5, D14-1, D8-3, D8-4,D29-1, D29-2,D29-3,D29-4, D28-4) ; M. Lambda ladder DNA standard; %73k Fif5 g 1 35 #i bk
(D9-5) ELHiFR RIERIFE (D38-1, D38-2, D38-3) IS EFE (D28-4) ZHII—47F

1-4. E.coli isolated from chickens; 5-9, E.coli isolated from poultry farmers; 10-20. E.coli isolated from farm environment; M. Lambda ladder DNA standard.
White arrow indicated a unique band that was found in one chicken isolate D9-5 compared with three farmers isolates D38-1, D38-2, D38-3 and one
environmental isolate D28-4

Bl 1 ERGIAKIRKAATE PFGE Ei%
Fig. 1 Representative PFGE patterns of E.coli isolated from poultry farm after digestion of total DNA with Xba [



2600

oo R M B % 39 %

12 13 14 15 16 17 M

1~9. 5B B KT HT B (W4-3, W6-5, WEL1-1, wfl1-3, W13-2, W13-5, W18-4, W26-5, Wf13-1) ; 10~12. 438 A1 5 KT # (W32-2, W36-3,
W36-4) 5 13~17. 4385 BRI B (W19-5, W21-1, W21-2, W39-4, W40-4) ; M. Lambda ladder DNA standard. #i3kFi45 4537 B #ikk W32-2
EREUERIR WE13-1 FIFREEERR W19-5 AR 4%
1-9. E.coli isolated from pigs(W4-3, W6-5, Wfll-1, wfll-3, W13-2, W13-5, W18-4, W26-5, Wfl13-1); 10-12. E.coli isolated from swine farmers(W32-2,
W36-3, W36-4); 13-17. E.coli isolated from farm environment(W19-5, W21-1, W21-2, W39-4, W40-4); M: Lambda ladder DNA standard. Arrows indicated
different bands of farmer isolate W32-2 compared with pig isolate Wf13-1 and environmental isolate W19-5
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Fig.2 Representative PFGE patterns of E.coli isolated from swine farm after digestion of total DNA with Xba |
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Table Resistance patterns, PFGE types and sources of some strains

1537 Poultry farm

3% Swine farm

LS it 24 1 280 PFGE ki [LLS it 24 1 280 PFGE  Kii
Strain Resistance pattern Source Strain Resistance pattern Source
D3-2 CipApAxSKGNTetDTsu B1 Chi3 W4-3 CipApAxSKGNTetDChITsu C Pig4
D12-1 CipApAxCefSKGNTetDChITsu B2 Chil2 W39-4 CipApAxSKGNAkTetDChITsu C Env39
D29-2 CipApAxCefSKGNTetDChITsu B1 Env29 W2-4 CipApAxSKGNTetDChITsu B Pig2
Df5-5 CipApAxSKNAkKTetDChlTsu M Chi5 W13-2 CipApAxSGTetDChITsu B Pigl3
D8-3 CipApAxSKNAkTetDChITsu M Env8 WI13-5 CipApAXxSKGAKArTetDChITsu B Pigl3
D9-5 CipApAxSKGNTetDChITsu N1 Chi9 W6-5 CipApAxSKGNAkTetDChITsu D Pig6
D38-1 CipApAxSGTetDChITsu N2 Far38 W21-2 CipApAxSKGNTetDChITsu D Env21
D38-2 CipApAxSGTetDChl Tsu N2 Env38 W40-4 CipApAxSKNTetDChITsu D Env40
D38-3 CipApAxSGTetDChITsu N2 Far38 W40-3 CipApAxSKGNTetDTsu T Env40
D28-4 CipApAxSGTetDChITsu N2 Env28 WI19-1 CipApAxCeffSKGNAkTetDTsu T Env19
D26-1 CipApAxSKGNTetDTsu J Env26 W38-1 CipApAxSKGNTetDTsu T Far38
D28-5 CipApAxSTetDTsu J Env28 W36-3 CipApAxSKGArTetDChITsu L Far36
D13-1 CipApAXxSKNAKArTetDChITsu S Env13 W36-4 CipApAxSKGAKArTetDChITsu L Far36
D13-4 CipApAxSKNTetDChITsu S Env13 Wf13-1 CipApAxSKGAKArTetDChITsu H1 Pigl3
D8-4 CipApAxSKNTetDChITsu A% Env8 W19-5 CipApSKNArTetDChITsu H1 Env19
D29-1 CipApAxSKGNTetDChITsu \'% Env29 W32-2 CipApAxSKGNArTetDChITsu H2 Far32

Ak, PR Amikacin; Ax, FUZEPEH Amoxicilling Ap, Z %Pk Ampcilling Ar, 2% % % Apramicin;  Cef, SkHIBERS Ceftiofur; Chl, &%

chloramphenicol; Cip, ¥ A7/ Ciprofloxacin; D, £ V§¥£ 2 Doxycycline;

G, K K% % Gentamicin; K, K87 % Kanamycin; N, 1% % Neomycin;

S, HE# % Streptomycin; Tet, VYA 2 Tetracycline; Tsu, & J7#ii#; W Trimethoprim-sulfamethoxazole; Chi, % Chicken; Env, ¥£3% Environment; Far,
1 7% b1 Farmer; Pig, J% Pig
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