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Antibiotic resistance pattern of avian pathogenic
Escherichia coli isolated from chickens
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Abstract : Avian pathogenic Escherichia coli (APEC) is an important bacterial pathogen of chickens and
causes colibacillosis such as airsacculitis, perihepatitis, omphalitis, peritonitis, salpingitis, and pericarditis.
As the transfer of antibiotic resistance from animal to humans can be possible, surveillance on antibiotic
resistance of APEC is very important. A total 34 APEC isolates from diseased chickens during the period
from 2007 to 2009 were obtained. The susceptibility of the isolates to 13 antibiotics was determined by
disc diffusion assay. Resistance to erythromycin was found in 97.1% of APEC isolated, followed by
resistance to tetracycline (85.3%), doxycycline (82.3%), ampicillin (73.5%), sulfisoxazole (67.6%), enrofloxacin
(67.6%), ciprofloxacin (64.7%), norfloxacin (61.7%) trimethoprim/sulfamethoxazole (52.9%), gentamycin
(26.5%), amoxicillin (8.8%), colistin (5.9%), and amikacin (2.9%). The blaTEM genes were detected in
25 (100%) of the 25 ampicillin-resistant APEC isolates. Among the 29 tetracycline-resistant APEC isolates,
tetA and tetB genes were detected in 18 (62.1%) and 9 (31%) isolates, respectively. Twenty six (76.5%)
isolates were multiresistant to at least 6 antibiotics and seven (20.1%) isolates were multiresistant to at
least 10 antibiotics. This results indicated that multiple antibiotic-resistant APEC is widespread in chicken
flocks in Korea.
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Fig. 1. Amplified 16S rRNA of avian pathogenic Escherichia coli strains isolated from chickens. Lanes : 1, 100 bp molecular
weight marker; 2, The negative control; 3 to 25, The positive isolates.

Table 1. Antibiotic resistance frequency of avian pathogenic Escherichia coli (APEC) isolates

No. of No. of resistant isolates (%)
isolates Type
tested AM AmC GM AN ENO CIP NOR SXT G E CL TE D
. 25 3 9 1 23 22 21 18 23 33 2 29 28
Resistance
14 (73.5) (8.8) (26.5) (2.9) (67.6) (64.7) (61.7) (52.9) (67.6) (97.1) (5.9) (85.3) (82.3)
Intermediate 1 11 0 0 4 2 3 0 0 1 1 0 0
29 (323) (0 O @117 (5.9 @8.8) (0 o 29 29 (0 0)

AM; ampicillin, AmC; amoxicillin, GM; gentamycin, AN; amikacin, ENO; enrofloxacin, CIP; ciprofloxacin, NOR; norfloxacin,
SXT; trimethoprim/sulfamethoxazole, G; sulfisoxazole, E; erythromycin, TE; tetracycline, D; doxycycline, CL; colistin.
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Table 2. Multiple antibiotic-resistant patterns of APEC isolates

No. of antibiotics Resistance patterns

No. of isolates (%)

1 AM, AmC, ENO, CIP, NOR, SXT, G, E, TE, D, CL 1(2.9)
AM, GM, ENO, CIP, NOR, SXT, G, E, TE, D 4 (11.8)
10 AM, AN, ENO, CIP, NOR, SXT, G, E, TE, D 1(2.9)
AM, ENO, CIP, NOR, SXT, G, E, TE, D, CL 1(2.9)
Subtotal 6 (17.6)
AM, ENO, CIP, NOR, SXT, G, E, TE, D 4 (11.8)
9 AM, GM, ENO, CIP, NOR, G, E, TE, D 2(5.9)
Subtotal 6 (17.6)
g AM, AmC, ENO, CIP, NOR, E, TE, D 1(2.9)
Subtotal 1(2.9)
AM, GM, ENO, G, E, TE, D 1(2.9)
AM, ENO, CIP, NOR, G, TE, D 1 (2.9)
7 AM, ENO, CIP, NOR, SXT, G, E 1(2.9)
AM, ENO, CIP, NOR, E, TE, D 1(2.9)
Subtotal 4 (11.8)
AM, GM, SXT, G, E, TE 1 (43)
ENO, CIP, NOR, E, TE, D 3 (8.8)
6 ENO, CIP, NOR, SXT, G, E 1(2.9)
AM, SXT, G, E, TE, D 3 (8.8)
Subtotal 8 (23.5)
5 AM, G E, TE, D 1(2.9)
Subtotal 1(2.9)
ENO, E, TE, D 1(2.9)
A AM, GM, SXT, E 1(2.9)
CIP, E, TE, D 129
Subtotal 3 (8.8)
AM, AmC, E 1(2.9)
3 E, TE, D 2(5.9)
Subtotal 3 (8.8)
. E 1(2.9)
Subtotal 1(2.9)

Table 3. Prevalence of blaTEM, tetA, and tetB genes in
ampicillin or tetracycline-resistant APEC isolates

Antibiotic resistance No. of isolates positive for

determinants resistance genes (%)

blaTEM genes 25/25 (100)
tetA genes 18/29 (62.1)
tetB genes 9/29 (31)

AAZ A Wgo] HASHA] &= 53] er [12],
T3 S Wi A9 ARREA Eud AR (412
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PenicillinFl &AAQ1 ampicillin2} amoxicillin®l] o gk
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Fluoroquinolone] @411 enrofloxacin, ciprofloxacin,
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enrofloxacin®l] t3tod= ARSAISHS 74 &3l Ut &
Ao A enrofloxacin®] ™3+ WA &) 67.6%= 1%
& HE 783PA enrofloxacinol] 3t thAFHE wh
2 Ay Bad Aow FuE)

Kim 5 [6]2 =jollA #2]¥ ampicillin Y4 APEC
F T blaTEM 534 HAEE&S A 23 19905
Bl 199997FK = 61.1%, 2000656 20053 7FA] &=
72.1%81 AC R BAsiitt & g oA #2E APEC
% ampicillind] WAS Hole 25FE Udo=
blaTEM SRR} BHo] B2 ZALS Aol 255 &
5 blaTEM 53A7} A&+ A2 YERY Kim 5
[6]2] Rynt thh £ Aoz Yl o3 %
O|& blaTEM 37} A& AMEH Zloln] 2 24
FHoll A3 APECS] Edx Afoldl] 7|08 4= J&
Aoz AzbeEn}, Ampicillin WSl th3t blaTEM
A7) &R Hol Suiie] APECS] ampicillin
B EHL blaTEM 349 AHE B-lactamase
Uy Aol 9l Ao FAHEHIL

Tetracyclineol]l YAdS Hol= APEC 29FE oz
tetA9} tetB AR AEES ZASE A fetd A=
185(62.1%), tetB FrAAE 95F(31%)Z Lanz 5 [7]9
A9} FAIATE 2 AFo M= tetracycline WA
AAZ tetA7} tetBRTF U] 2o AZEE N0 tetAS} tetB
7t e #AFelA A HAEEE A= /e o
U Sean|ort ME ST 5 fle A 3
do] 9l& AR FHFAUY [5].
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g Aoz Als ¥

-

g B

20079 8YHE 2009 797K 2d7F AV, 7}
T E AT 27 & 540 THE] APECTH 34572 B
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