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Antimicrobial resistance analysis on clinically isolated Escherichia coli

and detection of class I integrons

HUANG Xiao-rong, LIU Pei-chen, CAI Rui-zhao, CHEN Xiao-yan, HUANG Hao-quan .
ZHOU Jun-yi ( Zhongshan School of Medicine, Sun Yat-sen University ., Guangzhou 510080,
China )

[Abstract] Objective To study antimicrobial resistance of clinically isolated Escherichia coli (E. coli) . the preva-
lence of integrons in E. coli.and relation of integron with antimicrobial resistance of E. coli. Methods E. coli isola-
ted from three hospitals of Guangdong Province from 2010 to 2012 were collected, and antimicrobial susceptibility
testing was performed by Kirby-Bauer method; integrons were detected by polymerase chain reaction (PCR), and
gene cassette was analyzed by sequencing. Results A total of 156 E. coli isolates were collected, antimicrobial sus-
ceptibility testing showed that resistance rate of E. coli to most penicillins, cephalosporins, fluoroquinolones, amin-
oglycosides and sulfonamides were over 50% ; the resistance rate to antimicrobials <.10% included cefoperazone/
sulbactam(0) ,imipenem(3. 85 %) , cefotetan (4. 35%) , ertapenem (7. 69%) and piperacillin /tazobactam (8.97%) ;
The positive rate of class I integron was 57.69% (90/156) ; the positive rate of class I integron in multidrug-resist-
ant and non-multidrug-resistant E. coli was 66. 00% (66/100) and 64.71% (22/34) respectively, the difference was
not statistically different (P>>0. 05) ,but compared with sensitive E. coli (9.09%,2/22), the difference was statisti-
cally different (P<C0. 01). There were nine types of integron-drug resistant gene cassettes in the variable regions,

most of which contained aadA and d frA. Conclusion Antimicrobial resistance of E. coli is serious; high incidence
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of class I integrons are widely found in E. coli, and is closely related with drug resistance of E. coli, class I integrons

mainly mediated aminoglycosides, sulfonamides and beta-lactams resistance.
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integron; Escherichia coli; drug-resistance mechanism; multidrug-resistance ;drug resistance, mi-

crobial; antimicrobial agent; rational drug use
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Table 1 Primers for detecting integron genes

Targeted gene Primer Sequence 5”—3" Length(bp) Reference

int11 intl1-F GCATCCTCGGTTTTCTGG 457 [3]
intl1-R GGTGTGGCGGGCTTCGTG

int]2 intl2-F CACGGATATGCGACAAAAAGGT 789 [3]
intI2-R GTAGCAAACGAGTGACGAAATG

int13 intI3-F ATCTGCCAAACCTGACTG 922 [3]
intI3-R CGAATGCCCCAACAACTC

Variable regions of integron CS-F GGCATCCAAGCAGCAAG Variable [4]
CS-R AAGCAGACTTGACCTGA
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Table 2 Antimicrobial resistant rate of 156 E. coli to 21 kinds of antimicrobial agents( %)

Antimicrobial Overall Positive integron(n = 90) Negative integron(n = 66) .
agent resistance rate  Sensitive Intermediate Resistant Sensitive Intermediate Resistant x F

Ampicillin 91. 30 3.45 0. 00 96. 55 17.65 0. 00 82.35 8.97 0. 004
Ampicillin/sulbactam 65.22 17.24 10. 34 72. 41 23.53 23.53 52,94 6. 28 0. 020
Piperacillin 62.50 11.76 0. 00 88. 24 56. 25 6. 25 37.50 44.18 <20. 001
Piperacillin/ tazobactam 8.97 75.56 11.11 13.33 93,94 3.03 3.03 4.95 0. 026
Ciprofloxacin 56. 41 40. 00 2,22 57.78 45.45 0. 00 54.55 0.16 0. 688
Levofloxacin 58.97 37.78 0. 00 62,22 45.45 0. 00 54.55 0.93 0.336
Aztreonam 43.59 46. 67 0. 00 53.33 60. 61 9. 09 30. 30 8.21 0. 004
Cefotetan 4.35 93.10 0. 00 6. 90 100. 00 0. 00 0. 00 3.1 0. 055
Cefatriaxone 58.97 24,44 11.11 64. 44 36. 36 12.12 51.52 2.63 0. 105
Cefazolin 78.26 20. 69 0. 00 79. 31 23.53 0. 00 76. 47 0. 08 0. 696
Cefotaxime 78. 26 20. 69 0. 00 79. 31 23.53 0. 00 76. 47 0. 08 0. 696
Ceftazidime 24.36 48.89 20. 00 31. 11 78.79 6.06 15. 15 5.26 0.022
Cefepime 19.23 71. 11 4. 44 24,44 78.79 9. 09 12.12 3.72 0. 054
Imipenem 3.85 93.33 2.22 4. 44 93. 94 3.03 3.03 0. 00 0. 650
Ertapenem 7.69 84. 44 4. 44 11. 11 96. 97 0. 00 3.03 3.50 0. 061
Tobramycin 21.74 31.0 37.93 31.03 58.82 35.29 5. 88 14. 84 <20. 001
Amikacin 15. 38 75.56 0. 00 24,44 93. 94 3.03 3.03 13. 41 <<0. 001
Gentamycin 60. 26 24,44 2.22 73.33 57.58 0. 00 42.42 15.19 <20. 001
Compound sulfamethoxazole 71.74 13.79 0. 00 86. 21 52.94 0. 00 47.06 27.61 <0. 001
Furadantin 2.17 96. 55 0. 00 3.45 76. 47 23.53 0. 00 0. 89 0.18
Cefoperazone / sulbactam 0. 00 96. 55 3.45 0. 00 82.35 17. 65 0. 00 - -
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Figure 2 Gene structure of integrons
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