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Abstract 

Administration of antimicrobials to food-producing animals increases the risk of higher antimicrobial resistance in 

normal intestinal flora. The present preliminary study was conducted to investigate the presence of extended spectrum 

beta-lactamase (ESBL)-producing Escherichia coli strains in healthy swine from Botoșani County. During 2016-2018, 

a total of 87 samples of luminal contents of gut sections (cecal) were collected and tested. Fifty-one (51,72%) E. coli 

isolates were identified as ESBL-producing strains. These preliminary results reflect the selective pressure, caused by 

intense and less prudent use of the antimicrobials in swine production in our country.  Moreover, commensal E. coli can 

be a reservoir for antimicrobial resistance genes, which can be transferred to pathogenic bacteria. Therefore, resistance 

genes transferring from farm to fork represent a public health emerging danger by the potential of producing difficult-

to-treat pathogens. 

Keywords: Escherichia coli, ESBL-producing strains, swine 

 

Introduction 

Antibiotic resistance in animals becomes a public health issue when there is transmission 

of antibiotic resistant bacteria, or their resistance genes, from animals to humans. The extensive 

use of antimicrobials in food-producing animals has potential to raise antimicrobial-resistance in 

enteric commensal bacteria. These bacteria may constitute a significant reservoir of antibiotic 

resistance determinants, which can be transferred to pathogenic bacteria for humans and animals. 

Food contamination with antimicrobial-resistant bacteria is a public health concern because the 

resistant organisms can be transferred to humans through the consumption of contaminated food 

and can thus compromise human health (EFSA/ECDC, 2017).  

The antimicrobial agents can be divided into several groups, three of which are used in 

veterinary medicine, namely, penicillin, first to fourth-generation cephalosporins and β-lactamase 

inhibitors (Geser et al, 2011). Beta-lactam antimicrobials are one of the important antimicrobial 

agents in veterinary medicine respectively in swine production. β-lactamases are enzymes that 

break down β-lactam antibiotics, which constitute the biggest class of antibiotics. Resistance to this 

class of antibiotics, mediated by extended-spectrum β-lactamases (ESBL) has been increasingly 

reported (van Damme et al, 2017). Excessive use of extended-spectrum β-lactam antibiotics, 

mainly   the 3rd generation   cephalosporins, leads to the production of ESBLs amongst Gram 

negative rods of the Enterobacteriaceae family, such as Escherichia coli. ESBL enzymes break 

down penicillin, amino-, ureido-, and   carboxypenicillins, 1st, 2nd, and 3rd generation   

cephalosporins. Carbapenems are the only β-lactam antibiotics that have an effective functioning 

on ESBL-producing bacteria. 

Escherichia coli are highly adapted organisms that live in the gastrointestinal tract of both 

animals and humans and survive in environment (water, soil or fecal matter). The presence of E. 

coli can indicate fecal contamination in the environment and can play an integral part in monitoring 

the transmission of antimicrobial resistance genes within bacterial populations (Hansen et al., 

2013). The horizontal transfer of resistance genes, especially mobile genetic elements, has led to 
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