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ABSTRACT

Background & objectives. Antibiotic resistance in Vibrio cholerae is a crucia matter in the
world. Objective of this study was the improvement of cholera surveillance by assessing the
antimicrobial resistance pattern and bacteria resistance genes in V. cholerae O1 isolates,
reffered to Iranian Reference Health Laboratory, in cholera outbreaks during 2012- 2015.
Methods: This study is a cross sectional- descriptive research. Antimicrobial susceptibility
test (AST) to 8 antibiotics was performed on 113 V.cholerae O1 isolates using E-test method.
For all isolates, conventiona PCR method was used to detect the presence of tetracycline
resistance genes (tetA, tetB and tetC) and the sulfamethoxazol e-trimethoprim resistance genes
(sul2 and dfrAl).

Results: All isolates were sensitive to ampicillin, temocillin, ciprofloxacin and cefixime and
64% of strains showed intermediate susceptibility to erythromycin. The resistance rate of
nalidixic acid, sulfamethoxazole-trimethoprim and tetracycline were 90%, 71% and 50%
respectively. However, the frequency of multidrug resistant (MDR) strains varied across the
years. The frequency of resistance genes (tetA, tetB, tetC, sul2 and dfrAl) were 70%, 34%,
58%, 66% and 70% respectively.

Conclusion: AST should be used to determine the resistance profile at the beginning of a
cholera outbreak and to monitor the resistance profile of circulating strains as part of
surveillance of the disease. A prominent association was observed between phenotypic
resistance to sulfamethoxazole-trimethoprim and presence of dfrAlgene. Determining the
presence of resistance genes is necessary for understanding the epidemiology and routes of
transmission of antibiotic resistance genes.
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Sample . MIC (ug/mL)
No. ' Province SHOWPE e ot E  CP NA CFM  AMP  TMO
911 2012 Khuzestan Ogawva 3 0064 2 0004 075 0064 3 2
912 2012 Sistan& Bauchestan  Inaba 16 32 2 05 256 0125 3 4
913 2012 Sistan& Baluchestan  Inaba 16 32 2 05 256 0125 4 4
91-4 2012 Bushehr Ogawa 3 0032 3 009 15 0064 3 4
915 2012 Sistan& Bauchestan  Inaba 16 32 2 05 256 0094 6 4
91-6 2012 Sistan& Bauchestan  Inaba 16 32 3 05 256 0094 4 3
917 2012 Kordestan Ogawa 3 32 15 05 256  0.19 4 8
91-8 2012 Kordestan Ogawa 2 32 2 05 256 0125 6 8
91-9 2012 Kordestan Ogawa 15 32 2 025 256 025 6 8
91-10 2012 Kordestan Ogawa 3 32 2 05 256 0.9 6 8
91-11 2012 Kordestan Ogawa 2 32 15 0.5 256 0.19 6 8
9112 2012 Kordestan Ogawa 2 32 2 038 256 0.9 6 8
0113 2012 Kordestan Ogawa 2 32 2 05 256 0.9 6 8
01-14 2012 Kordestan Ogawa 2 32 15 05 256 019 6 8
0115 2012 Kordestan Ogawa 3 32 15 038 256 019 6 8
01-16 2012 Kordestan Ogawa 1 32 2 038 256 025 6 8
01-17 2012 Kordestan Ogawa 4 32 15 05 25 0125 6 6
01-18 2012 Kermanshah Ogawa 2 32 4 05 256 019 6 8
91-19 2012  West Azarbayjan Ogawa 3 32 15 05 256 0019 6 8
9120 2012  West Azarbayjan Ogawa 4 32 15 05 256 038 2 8
9121 2012  West Azarbayjan Ogawa 3 32 15 075 256 0125 6 8
9122 2012 West Azarbayjan Ogawa 3 32 15 05 256 019 6 6
0123 2012 K ordestan Inaba 3 32 15 05 25 0125 6 8
0124 2012 Kordestan Inaba 4 32 15 038 256 019 8 8
0125 2012 Kordestan Inaba 3 32 15 05 256 019 6 6
0126 2012 Kordestan Ogawa 2 32 15 05 256  0.19 6 8
0127 2012 Kordestan Ogawa 3 32 15 038 256  0.19 6 6
0128 2012 Kordestan Ogawa 2 32 15 05 256  0.19 6 8
0129 2012 Kordestan Ogawa 3 32 15 038 256  0.19 4 8
921 2013 K ashmar Ogawa 1 0047 3 0094 1 0094 3 4
922 2013 Golestan Ogawva 05 0064 4 0094 1 0094 3 3
923 2013 Esfahan Ogawva 05 0064 6 0006 075 0094 3 3
924 2013 Kerman Inaba 16 32 3 038 256 0094 3 4
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94-14 2015 Khuzestan Inaba 1 0.047 4 0.75 256 0.125 6 6
94-15 2015 Alborz Inaba 15 0.023 6 0.75 256 0.094 8 6
94-16 2015 Qom Inaba 1 0.023 8 0.75 256 0.064 6 4
94-17 2015 Tehran Inaba 1.5 0.032 6 0.75 256 0.094 8 4
94-18 2015 Qom Inaba 1 0.032 4 0.75 256 0.064 8 6
94-19 2015 Qom Inaba 1 0.032 6 0.75 256 0.094 8 4
94-20 2015 Qom Inaba 15 0.023 4 0.75 256 0.032 6 4
94-21 2015 Tehran Inaba 1 0.023 4 0.5 256 0.064 6 4
94-22 2015 Ghazvin Inaba 1 6 256 2 256 0.064 256 4
94-23 2015 Gilan Inaba 15 0.023 3 0.5 256 0.064 4 4
94-24 2015 Esfahan Inaba 1 0.032 6 0.5 256 0.094 6 4
94-25 2015 Esfahan Inaba 1 0.023 8 0.75 256 0.064 8 6
94-26 2015 Esfahan Inaba 1 0.023 6 0.75 256 0.064 6 6
94-27 2015 Esfahan Inaba 0.75 0.032 4 0.75 256 0.094 6 4
94-28 2015 Esfahan Inaba 1 0.032 4 0.5 256 0.064 6 4
94-29 2015 Esfahan Inaba 15 0.032 4 0.5 256 0.064 6 4
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AMP, Ampicillin; CFM, Cefixime; CIP, Ciprofloxacin; E, Erythromycin; NA, Nalidixic acid; SXT, sulfamethoxazol e-trimethoprime;

TE, Tetracycline; TMO, Temocillin
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* CEP: Cephalosporin agent, including CFX, Cefoxitin; CTX, Cefotaxime; CN, Cefalexin; CXM, Cefuroxime; CRO, Ceftriaxone; CFM,

Cefixime

Ap, Ampicillin; Cip, Ciprofloxacin; E, Erythromycin; I, Intermediate; MDR, Multidrug resistant; NA, Nalidixic acid; NOR, Norfloxacin;

OFL; Ofloxacin; SXT, sulfamethoxazole-trimethoprime; Te, Tetracycline; TMO, Temocillin
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