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Abstract

The concern on antimicrobial resistant bacteria is gradually increased worldwide. In this study, antimicrobial resistance of
E. coli isolated from domestic beef on sail in Busan and Gyeongnam province was investigated from March to October 2007.
A total of 600 beef samples were collected for the monitoring of antimicrobial resistance, and 92 (15.3%) strains of E. coli
were isolated. Antimicrobial resistance test was carried out by agar disc diffusion method with 17 antimicrobials. In general,
E. coli isolates showed the highest antimicrobial resistance to doxycycline (73.9%), followed by tetracycline (70.7%) and
cefazolin (63.0%). Then they showed higher resistance to norfloxacin (48.9%), carbenicillin (45.7%),
sulfamethoxazole/trimethoprim (43.5%), neomycin and streptomycin (41.3%), ampicillin (38.0%), amoxicillin/clavulanic
acid and kanamycin (30.4%). Also, they showed lower antimicrobial resistance to gentamicin (25.0%), chloramphenicol
(22.8%), cephalothin (21.7%), nalidixic acid (14.1%). However, they showed the lowest antimicrobial resistance to amikacin
(4.3%), colistin (1.1%). Of 92 E. coli isolates, 82 (89.1%) were resistant to more than 2 antimicrobials. Among 17
antimicrobials examined, tetracyclines were the most resistant, followed by cephalosporins, quinolone, penicillins,
sulfonamides, aminoglycosides and amphenicols in decreased order. The resistance to antimicrobials was seemed to be
correlated to amounts of antimicrobial use including as feed additives, treatment and prevention. In the result of this study, we
suggest that there be need to regulate the abuse of antimicrobials on food-producing animals in Korea.
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Table 1. Isolation rates of E. coli from beef on sail

(10 wug, AM), carbenicillin (100 ug, CB), cefazolin (30 wug,
C7), cephalothin (30 wg, CF), chloramphenicol (30 ug,
C)
gentamicin (10 ug, GM), kanamycin (30 ug, K), nalidixic

, colistin (10 wg, CL), doxycycline (30 wg, D),

acid (30 wug, NA), neomycin (30 wg, N), norfloxacin (10
ug, NOR), streptomycin (10 ug, S), tetracycline (30 ug,
TE) ¥ sulfamethoxazole /trimethoprim (23.75/1.25 ug,

No. of samples No. of isolates

Rate of isolates

600 92

15.3%

Table 2. Antimicrobial resistance of E. coli strains isolated from beef

Antimicrobials (Concentration/disc)

No. of resistant strains (%) =92

Antimicrobial agent class

Doxycycline (30 g, D)

Tetracycline (30 pg, TE)

Cefazolin (30 pg, CZ)

Norfloxacin (10 pg, NOR)

Carbenicillin (100 pg, CB)
Sulfamethoxazole/trimethoprim 23.75/1.25 g, SXT)
Neomuycin (30 ug, N)

Streptomycin (10 pg, S)

Ampicillin (10 pg, AM)
Amoxicillin/clavulanic acid (20/10 gg, AmC)
Kanamycin 30 ug, K)

Gentamicin (10 pg, GM)

Chloramphenicol (30 pg, C)

Cephalothin (30 pg, CF)

Nalidixic acid (30 gg, NA)

Amikacin (30 pg, AN)

Colistin (10 pg, CL)

68(73.9) Tetracyclines
65(70.7) Tetracyclines
58(63.0) Cephalosporins
45(48.9) Quinolone
42(45.7) Penicil lins
40(43.5) Sulfonamides
38(41.3) Aminoglycosides
38(41.3) Aminoglycosides
35(38.0) Penicil lins
28(30.4) Penicil lins
28(30.4) Aminoglycosides
23(25.0) Aminoglycosides
21(22.8) Amphenicols
20(21.7) Cephalosporins
13(14.1) Quinolone

4 (4.3 Aminoglycosides

1 (L1 Polypeptides

Table 3. Multiple drug resistance in E. coli isolated from beef

Resistance to

No. of resistant strains(%) (n=92)

0 drug

1 drug

2 drugs
3 drugs
4 drugs
5 drugs
6 drugs
7 drugs
8 drugs
9 drugs
10 drugs
11 drugs
12 drugs
13 drugs
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Table 4-1. Antimicrobial resistance patterns of E. coli strains isolated from beef

No. of antimicrobials Resistance patterns No. of strains(%)(n=92)

O _
TE
1 NOR

D, TE
D, NOR
TE, N
NOR, CB
NOR, AM
AmC, AM

D, TE, NOR
D, TE, SXT
D, CZ, NOR
3 TE, CZ, SXT
CZ, NOR, CB
CZ, NOR, CF
CZ, CB, CF
D, TE CZ N
D, TE NOR, S
D, TE SXT, S
TE, CZ, GM, CF

CZ, NOR, CB, GM

CZ, NOR, SXT, S

CZ, NOR, AmC, CF

NOR, SXT, S, CF

D, TE CZ, SXT, S
D, TE CZ, SXT, AmC
D, TE, CZ, AmC, CF
D, TE CZ, S, AmC
D, TE CZ, SXT, CF
CZ,NOR, N, GM, CL

TE, CZ, NOR, SXT, N
TE, CZ, NOR, SXT, AmC
TE, CZ, NOR, CB, AmC
, TE, CZ, CB, AM, AN

TE, CZ, NOR, CB, SXT, GM
TE, CZ, NOR, CB, S AmC
TE, CZ, NOR, SXT, AM, GM
TE, CZ, CB, XT, N, K
. TE CZ, CB, SXT, S AM
., TE CZ,CB, S AM, CF
, TE, CZ, CB, S AmC, CF
, TE, CZ, SXT, S AM, AmC
. TE CZ, S, AM, AmC, CF
, CZ,NOR, CB, S N, AmC
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No. of strains(%,
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. CZ,
, NOR, SXT, N, K, C, NA
. CB,
., NOR, N, AM, AmC, GM, CF

CB, N, AM, K, GM

N, AM, K, AmC, GM

—

. CZ,
. CZ,
. CB,
. CB,

NOR, CB, SXT, S N, GM
NOR, CB, S AM, AmC, CF
SXT, S N, AM, K, C

SXT, N, AM, K, GM, C

10

. CZ,
. CZ,
. CZ,
. CZ,
. NOR, SXT, S, N, K, AmC, C, CF
, NOR, CB, SXT, S N, K, C, AN

NOR, SXT, S N, K, AmC, CF
CB, XT,S N, AM, K, C

CB, SXT, S N, AM, AmC, C
CB, XT,S N, AM, GM, C

11

. CZ,
,NOR, CB, S N, AM, K, C, NA
,NOR, CB, S N, AM, K, AmC, C

, CB, SXT, S N, AM, K, GM, C
,CB, S N, AM, K, C, NA, AN

, SXT, N, AM, K, GM, C, NA, AN

. NOR, CB, SXT, S N, AM, K, AmC, CF

NOR, CB, SXT, S N, AM, K, C

12

. NOR, CB, SXT, S N, AM, K, GM, NA

. NOR, CB, SXT, N, AM, K, AmC, GM, CF
,NOR, CB, N, AM, K, AmC, GM, CF, NA
, NOR, CB, SXT, § N, AM, AmC, GM, NA
, CB, SXT, S N, AM, K, GM, C, NA

, S, N, AM, K, AmC, GM, C, CF, NA
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,NOR, CB, SXT, S N, AM, K, AmC, GM, C
, NOR, CB, SXT, S N, AM, K, GM, C, NA

., NOR, CB, SXT, S N, K AmC, GM, C, NA
,NOR, CB, S AM, K AmC, GM, C, CF, NA
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Total
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