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Abstract 

Extended spectrum beta-lactamase (ESBL)-producing enterobacteriaceae and AmpC cephalosporinases are of major 

importance for public health because these bacteria have low sensitivity to antibiotics such as extended spectrum 

cephalosporins, which are antimicrobials widely used both in human and in veterinary medicine. Such strains, especially 

Escherichia coli (E. coli), have been frequently isolated from pigs too, production animals being considered carriers 

with major implications in the transmission chain of these strains in humans. The aim of this study was to characterise 

the molecular substrate of ESBL-positive E. coli strains isolated from slaughtered pigs from 3 slaughter houses from the 

Moldova area by identifying the CTX-M genes. After collection, the samples were primarily processed for phenotypical 

identification and confirmation of ESBL-positive E. coli strains. Bacterial DNA extraction for the target strains was 

carried out using the “boiled preps” method. Identification of the blaCTX-M (blaCTX-M-9; blaCTX-M-1) genes was carried out 

by PCR using the specific protocol. Molecular investigations revealed that out of the 118 analysed samples, the blaCTX-

M-U gene was identified in 61% (72/118). Characterisation of the CTX-M groups signalled the presence of the CTX-M-1 

group in 44/72 (61.11%) of the analysed strains, and the presence of the CTX-M-9 group in 18/72 (25%) of the strains. 

This study emphasised a high prevalence of CTX-M enzyme-producing E. coli strains isolated from the caecum of 

slaughtered pigs. 
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Antimicrobial resistance (AMR) is a subject of global interest, with special implications 

for public health, especially in terms of complicating the treatment of bacterial infections. The 

occurrence and spread of AMR was assigned to wrong or excessive use of antibiotics both in human 

and in veterinary medicine. 

Along with intensive use of antibiotics in veterinary medicine, the degree of antimicrobial 

resistance in production animals followed an ascending trend since the first reported cases of AMR. 

Also, it has been proven that animal farms and wastewater treatment plants of slaughter houses 

contain a more diverse set of plasmids and genetic cassettes, compared to the wastewater from 

hospitals, which means that the formers could be considered a hot point for horizontal transfer of 

antimicrobial resistance genes (Yuan W. et al., 2020). 

Production animals, such as poultry or pigs, which are carriers of ESBL-positive 

Enterobacteriaceae, even without showing clinical signs of disease, are possible reservoirs of ESBL 

enzymes that can be transferred to humans either through the food chain, or by improper handling 

and improper cooking of meat (Carattoli A., 2008). The pig slaughtering process includes several 

stages; some of them ensure decrease of microbial contaminants, but others, such as the 

evisceration stage, increase the risk of contamination (Warriner K. et al., 2002 Wu S. et al., 2009). 

Consequently, faecal carriage with ESBL-producing E. coli strains in pigs is of special importance 

through the transfer of these strains from the intestines of animals to meat during slaughtering. 

The number of reported ESBL enzymes is continuously increasing (Ur Rahman S. et al., 

2018); however, the most common remain those that belong to the CTX-M group (Peirano G. et 

al., 2019). In production animals, in the 1990s, the most frequently identified ESBL genes were 

blaTEM and blaSHV, but nowadays the most common are blaCTX-M (Hawkey P.M. et al., 2009; Irrgang 
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