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Resistance to 3rd generation cephalosporins was 
lower (0.37 %), and within that observed in Europe for 
those years (Seiffert et al., 2013), likely because 
cephalosporin use in food animals was limited at 
that time (Hornish and Kotarskias, 2002). AmpC 
production was found in a S. Bredeney and related 
to the presence of the bla

CMY-2
 gene. This gene was 

first detected in Spain in 1999 (Navarro et al., 
2001) and, although is usually associated with mobile 
genetic elements (Seiffert et al., 2013), has been 
scarcely found in Enterobacteriaceae from pigs in 
Spain (Dandachi et al., 2018). Indeed, to the author ś 
knowledge, this is the first time this gene is 
detected in a S. Bredeney isolated from pigs in the 
country. However it has been previously detected 
in S. Bredeney isolates associated to human cases 
(González-Sanz et al., 2009; de Toro et al., 2013) 
indicating its zoonotic potential. This isolate 
also displayed a MDR pattern, supporting the idea 
that the emergence/maintenance of resistance to 3rd 
generation cephalosporins in animals may be related 
to the co-selective pressure applied by the over 
usage of non-beta-lactams (Dandachi et al., 2018).
In conclusion, between 2008 and 2009 the prevalence 
of chromosomal and plasmid-based CR in Salmonella 
from pigs was low in Spain. ESBL/AmpC production was 
low as well. Both resistances were coded by genes 
associated with mobile genetic elements and involved 
zoonotic serotypes.
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During 2015 to 2018 Danish the pork chain has been 
investigated qualitatively and quantitatively for 
ESBL resistance in E. coli and Enterobacteriaceae. 
The level of resistance carried by animals into 
slaughter was measured on caecal content (N=266). 
The contamination of the carcass at slaughter (N=266) 
was measured from carcass swabs of 1400 cm2, and the 
contaminations at cutting (N= 288) and retail (N=529) 
were measured from meat cut samples of 100 cm2 . 
Extended Spectrum Cephalosporinase (ESC) producing 
E. coli and Enterobacteriaceae were quantified by 
direct plating on cefotaxime containing media. In 
feces, on carcasses , at cutting and at retail the 
observed prevalence of cefotaxime resistant E. coli 
was 32 %, 2 %, 1 %, and 1 %, respectively. The observed 
mean log concentrations were 2.3 log cfu/g, 2.4 log 
cfu/1400 cm2, -0.4 log cfu/cm2, and at retail it 
was below detection limit. To quantify the total 
bacterial population carrying specific resistances, 
qPCR was performed using primers specific for tetA 
, tetB, for all bla

CTX
 genes, and for uidA (E. coli). 

The regression of qPCR C
T
 values against E. coli cell 

counts was used to design standard curves, which 
enable to link a qPCR C

T
 value to a corresponding 

cell count. By this way concentrations of bacteria 
carrying bla

CTX
, tetA and tetB genes were estimated. 

The total number bacteria carrying tetA in pigs 
(caecum) was estimated to be 30 times the number 
of E. coli carrying tetA. For ESBL we estimate that 
the total number bacteria carrying bla

CTX 
in caecum 

was 30 times the number of E. coli carrying bla
CTX
. 

Maximum likelihood methods and Tobit regressions are 
used to determine quantitative levels of TET and ESBL 
resistant E. coli below the detection limit, which 
enables us to do a comparative assessment of E. coli 
ESBL and of total ESBL carrying bacteria in the meat 
at retail. To substantiate modelling at retail, the 
more solid data generated at slaughter is included 
in the analysis. A perspective of the study is to 
compare the information obtained from this project 

against the information acquired in the current 
surveillance system for antibiotic resistance, and 
to discuss the potentials for adjusting the current 
surveillance. 


