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Mechanisms of antimicrobial resistance in Escherochia coli and Salmonella 

from food animals in Thailand. 

Abstract 

It has been shown that antimicrobial resistance can be commonly found in foodborne 

bacteria. Spreading of resistance genes via mobile genetic elements such as integrons may 

be an important mechanism. Our study was designed to investigate the presence of 

integrons and resistance gene cassettes, and determine the relationship between gene 

cassette and antimicrobial resistance in E. coli and Salmonella isolated from chickens and 

pigs in Thailand. Resistance to ceftiofur, chloraphenicol, enrofloxacin, erythromycin, 

gentamicin, oxacillin, trimethoprim-sulfamethoxazole and tetracycline were determined using 

disk diffusion technique. Detection of class I integrase genes (intI1), 3’conserved regions and 

other resistance gene cassettes was conducted using polymerase chain reaction and 

confirmed with restriction endonuclease analysis (REA) western blot and nucleotide 

sequencing. 

Of the 292 E. coli isolates, 95% were resistant to more than one antimicrobial agent. 

The proportion of E. coli with resistance to erythromycin, oxacillin, sulfa-trimethoprim, and 

tetracycline were 89%, 83%, 72%, and 65%, respectively. The intI1 gene was found in 34% 

of the E. coli. Of these E. coli, 88% were also multi-resistance. The most frequently found 

integron(38%) had variable regions size ranging from 600 – 2,000 bp. Of the 267 Salmonella 

isolates, 95% were resistant to more than one agent. The proportion of Salmonella with 

resistance to oxacillin, erythromycin, tetracycline, and trimethoprim-sulfamethoxazole were 

100%, 98%, 88%, and 75%, respectively.  The intI1 gene was found in 91% of the 

Salmonella tested (n=197). Of these Salmonella , 93% were also multiresistance. dfrA12-
aadA2 gene cassette were found on 46% of E.coli and 99% of Salmonella class 1 integron.  

Class 1 integron was significantly associated with multi-resistance(p< 0.05), however 

resistance to specific drug was not significantly correlated with the gene cassette found on 

the integron. 

 In conclusion, high level of antimicrobial resistance and class 1 integrons  was found 

in E.coli and Salmonella isolates from food animals in northern Thailand. Food animals may 

be an important carrier of mobile molecular mechanism of resistance to antimicrobial agents 

in northern Thailand. However, resistance to certain agent may require other mechanism not 

associated with class 1 integron. 


