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Antimicrobial agents or additives have commonly been used in domestic animals for the prevention
and treatment of bacterial diseases. Unfortunately, this has resulted in the overgrowth of bacteria
that is resistant to antimicrobial agents used by humans, and these might get disseminated to
humans via the food. In this study, we investigated the prevalence of integrons, and characterized
gene cassette arrays /n Proteus mirabilis isolates obtained from chickens in Chungcheong province
of Korea. Additionally, the correlation between gene cassette arrays and antimicrobial resistance
rate was studied. A total of 26 Proteus mirabilis isolates were recovered from chickens in
Chungcheong province in Korea. Antimicrobial susceptibility was determined by disk diffusion
method. PCR and DNA sequencing were performed to characterize the gene cassette arrays. In
addition, we employed repetitive extragenic palindromic sequence-based PCR (REP-PCR) method
for clonality analysis of AP. mirabilis strains. Of the 26 P. mirabilis isolates tested, 14 (53.8%)
isolates carried class 1 integrons, while class 2 and class 3 integrons were not detected in our
study. The class 1 integrons harbored genes encoding resistance to aminoglycosides (aacCA5,
aadA2, aadAs and aadA7), trimethoprim (dfrA77, and dfrfA32), lincosamides (//nF) and erythromycin
(ered). In particular, the presence of class 1 integron had a significant correlatation to a high
resistance rate of aminoglycoside and trimethoprim. We confirmed that class 1 integrons are widely
disseminated in P mirabilis isolates from chickens, contributing to the resistance to diverse
antimicrobial agents in Korea. To prevent further spreading of antimicrobial resistant genes among
P. mirabilis isolates, constant monitoring and clinical policing will become necessary.
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Table 1. Oligonucleotide primers for the detection of integrons
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Primer pairs Target Sequence (5-3) Reference
For multiplex PCR
Int1 F nth CAGTGGACATAAGCCTGTTC Dillon et al, 2005
Int1 R CCCGAGGCATAGACTGTA
Int2 F intR2 GTAGCAAACGAGTGACGAAATG Dillon et al, 2005
Int2 R CACGGATATGCGACAAAAAGGT
Int3 F int3 GCCTCCGGCAGCGACTTTCAG Dillon et al, 2005
Int3 R ACGGATCTGCCAAACCTGACT
For sequencing
Int1" F nth GGCATCCAAGCAGCAAG Lévesque et al, 1995
Int1" R AAGCAGACTTGACCTGA

Abbreviations: F, forward; R, reverse.
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Fig. 1. Repetitive element sequence-based (REP)-PCR patterns of genomic DNA from twenty-six Proteus mirabilis. Lane M is 1 kb DNA

size marker.
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Table 2. Characterizations of Proteus mirabilis strains isolated from chickens at Chungcheong province

Antimicrobial susceptibility

Isolates Gene cassettes REP PCR type

TOB CN E S SH CTX CIp LEV W
P1 gacCA5-aadAr A R R R R R R S | S R
P2 gacCA5-aadAr A S S R R R R S | S R
P3 gacCA5-aadAr A S S R R R R S | S R
P4 gacCA5-aadAs A S S R R R R R | S R
P5 - B S | S R R R S R S S
P6 - B S | S R R R | | S S
P7 - B S S S R R R S | S S
P8 - B S S S R R R S | S S
P9 aadAs-dfrA17 C R R R R R R S R S R
P10 aadAs-dfrA17 C R R R R R R S R R R
P11 aadAs-dfrA17 C S R R R R R S R R R
P12 aadAs-dfrA17 C S R R R R R S R R R
P13 - D S S S R R R S R S R
P14 - D S S S R R R S | S R
P15 aadAs-dfrA17 E S I S R R R S R S R
P16 - D S S S R R R S R S R
P17 aaaA2-linF F S S S R R R S R R R
P18 - F S S S R S S S S S S
P19 dfrA32-ereA-aadl2 F S R S R R R | S S R
P20 aaaA2-linF F R S S R R R S R R R
P21 - F R S S R R R S S S R
P22 dfrA32-ereA-aadl2 F R R S R R R S S S R
P23 - F S S S R R S S S S S
P24 - F S S S R R S S S S S
P25 - F S S S R R R S R R R
P26 dfrA32-ereA-aadl2 F S R S R R R | | S R

Abbreviations: AK, amikacin; CIP, ciprofloxacin; CN, gentamicin; CTX, cefotaxime; E, erythromycin; LEV, levofloxacin; S, streptomycin; SH,
spectinomycin; TOB, tobramycin; W, trimethoprim; S, susceptible; I, intermediate; R, resistant.
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A7 ERFAL 9tk Wei 542013)% Al A 22 E P, mira-
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