
Citation: Castronovo, C.; Agozzino,

V.; Schirò, G.; Mira, F.; Di Bella, S.;

Lastra, A.; Antoci, F.; Pennisi, M.;

Giudice, E.; Guercio, A. Evaluation of

the Antimicrobial Resistance of

Different Serotypes of Salmonella

enterica from Livestock Farms in

Southern Italy. Appl. Sci. 2023, 13, 442.

https://doi.org/10.3390/app13010442

Academic Editor: Antonio Valero

Received: 24 November 2022

Revised: 19 December 2022

Accepted: 26 December 2022

Published: 29 December 2022

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

applied  
sciences

Article

Evaluation of the Antimicrobial Resistance of Different
Serotypes of Salmonella enterica from Livestock Farms in
Southern Italy
Calogero Castronovo 1 , Vincenzo Agozzino 1 , Giorgia Schirò 1 , Francesco Mira 1 , Santina Di Bella 1 ,
Antonio Lastra 1, Francesco Antoci 1, Melissa Pennisi 2 , Elisabetta Giudice 2,* and Annalisa Guercio 1

1 Istituto Zooprofilattico Sperimentale della Sicilia “A. Mirri”, Via G. Marinuzzi, 3, 90129 Palermo, Italy
2 Department of Veterinary Sciences, Polo Universitario dell’Annunziata, University of Messina,

98168 Messina, Italy
* Correspondence: egiudice@unime.it; Tel.: +39-090-676-830

Abstract: The antimicrobial susceptibility profiles of Salmonella spp. isolated from livestock produc-
tion systems in Sicily were determined. The antibiotic sensitivity of isolated Salmonella spp. and broad-
spectrum beta-lactamase strains were assessed by detecting β-lactamases blaCTX-M IV, TEM, and
OXA SHV, and β-lactamases blaCMY II, CTX-M I, CTX-M II, and DHA. In total, 93.3% of Salmonella
spp. strains showed multi-drug resistance (MDR). A total of seven serotypes (i.e., Salmonella Infantis,
S. Typhimurium (monophasic), S. Derby, S. Hadar, S. salamae, S. houtenae, S. Cardoner) showed high
resistance values (R) (100–47%) to sulfonamides, tetracyclines, diaminopyrimidines, penicillins, and
quinolones. The gene for β-lactamase blaTEM was found in S. Typhimurium (monophasic) and
S. Derby, isolated from swine meat and feces samples; S. Hadar isolated from an insect sample;
S. salamae isolated from an abrasive sponge on swine skin; S. houtenae isolated from chicken skin
samples; and S. Cardoner isolated from a chicken meat sample. The gene blaCTX-M I was found in S.
Infantis isolated from a chicken meat sample. The results gathered in the current study suggest that
the resistance to antibiotics is continuously increasing. This represents a worrying perspective since
they should be usually used as the last option for therapy against bacterial infections.

Keywords: antimicrobial resistance; livestock; minimum inhibiting concentration; Salmonella spp.; zoonosis

1. Introduction

Antibiotic resistance is the ability of some microorganisms to survive and multiply in
the presence of various antimicrobials and represents a health problem that has afflicted the
world population for years [1]. Various bacterial species are naturally resistant, while others
acquire, through vertical and horizontal transfer, characteristics that make them resistant
to the action of some antibiotics. Antimicrobial resistance is a serious global problem in
the 21st century, strictly due to several factors linked with the growth and lifestyle of the
population, the excretion of incompletely metabolized antibiotics by humans and animals,
the disposal of unused drugs, and waste from pharmaceutical processes [2]. The livestock
sector constitutes one of many focal points for the evolution and dissemination of antibiotic-
resistant bacteria [3]. As a matter of fact, antibiotics are widely used in food-producing
animals for therapeutic, prophylactic, and growth-promoting purposes [4–6]. In addition,
the global sale of antimicrobials is continuously increasing: the sale of 93,309 tonnes of
antimicrobials was estimated for 2017 and the global sale is expected to rise by 11.5% to
104,079 tonnes in 2023 [7]. Antimicrobial resistance represents a problem of worldwide
interest, which includes animals and humans. In particular, a study found a resistance to
two or more antimicrobials of 85% in food and animal strains and 77.4% in human strains [8].
Therefore, the tracking of this phenomenon is of fundamental importance to countering its
spread, and the monitoring of antibiotic resistance in Salmonella is considered to be of high
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priority by various global health organizations [9,10]. Salmonella species are associated with
acute or chronic gastrointestinal diseases resulting from the consumption of food or water
contaminated with fecal matter [11]. The Salmonella genus belongs to the Enterobacteriaceae
family and includes two species, S. bongori and S. enterica. According to the Kauffman–
White scheme, more than 2500 serotypes have been characterized [12,13]. Salmonella enterica
represents one of the principal zoonotic agents that threatens public health and animal
production worldwide [9]. Although poultry meat and eggs represent one of the principal
sources of S. enterica infection in the food supply chain, other animal species could represent
a means of spreading this zoonosis [14,15]. The contribution of the poultry industry to
the dissemination of antibiotic-resistant Salmonella clones, and the associated dangers for
human health, is well documented in certain countries [3,16–19]. Since antibiotic resistance
patterns exhibit temporal and geographical variation, a continual evaluation of the situation
is necessary in order to take opportune measures to limit the potential impact on public
health systems and the food industry. This takes on considerable importance in an insular
territory such as Sicily, where livestock breeding is mainly of extensive/breeding type and
the transmission of zoonotic pathogens can occur between farm animals, wild animals,
pets, and humans. Screening bacterial pathogens for the presence of antibiotic-resistance
genes and detection by molecular methods enable researchers to determine whether a drug
will be effective in a certain area and can be monitored. In view of the above considerations,
the current study aimed to determine the antimicrobial susceptibility profiles and to detect
resistance determinants of Salmonella spp. isolated from livestock production systems in
Sicily, Southern Italy.

2. Materials and Methods
2.1. Bacterial Strain Isolation and Identification

From January to December 2020, a total of 663 biological samples from livestock were
received from the provinces of Palermo, Catania, and Ragusa at the Istituto Zooprofilat-
tico Sperimentale of Sicily (Palermo, Italy) for routine diagnostic activity for Salmonella
spp. culture research. A total of 43 Salmonella isolates were collected, and among these,
15 antibiotic-resistant strains were considered for this study. Salmonella strains originated
from the following samples: meat, milk, skin, feces, and feathers. The isolation of Salmonella
spp. was carried out by a conventional method [20]. The samples were pre-enriched with
buffered peptone water and incubated at 38 ◦C for 24 h. The samples were then transferred
to Modified Semisolid Rappaport Vassiliadis (MSRV) medium and incubated at 42 ◦C for
24–48 h. Finally, isolates were incubated on Xylose Lysine Deoxycholate agar (XLD) and
Brilliant Green agar (BGA) at 37 ◦C for 24 h, and colonies were further identified biochemi-
cally and by means of a Vitek device (bioMerieux, Marcy l’Etoile, France). Serotyping was
performed by means of agglutination with specific anti-sera for somatic O and flagellar H
according to the Kauffmann–White scheme [21].

Strains were stored at −80 ◦C in Microbanks (Pro-Lab Diagnostics, Biolife Italiana Srl,
Milan, Italy) until the analysis.

2.2. Antimicrobial Susceptibility Tests

The selected strains were sown in Hektoen enteric agar with the aim of obtaining
pure colonies. Bacteria were collected from the gel surface and added to demineralized
water to make a suspension equivalent to a 0.5 McFarland standard adjusted by using
a nephelometer. A total of 10 µL of bacterial suspension was collected and mixed in
tubes with 11 mL of Mueller Hinton Broth. The antimicrobial susceptibility profiles of
Salmonella strains were determined by broth microdilution using the Sensititre EUVSEC
kit (Thermo Fisher Scientific, Monza, Italy) according to the manufacturer’s instructions.
Fourteen antimicrobials were tested (test range): sulfamethoxazole-SMX (8–1024 µg/mL),
trimethoprim-TMP (0.25–32 µg/mL), ciprofloxacin-CIP (0.015–8 µg/mL), tetracyclines-TET
(2–64 µg/mL), meropenem-MERO (0.03–16 µg/mL), azithromycin- AZI (2–64 µg/mL),
nalidixic acid-NAL (4–128 µg/mL), cefotaxime-FOT (0.25–4 µg/mL), chloramphenicol-CHL
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(8–128 µg/mL), tigecycline-TGC (0.25–8 µg/mL), ceftazidime-TAZ (0.5–8 µg/mL), colistin-
COL (1–16 µg/mL), ampicillin-AMP (1–64 µg/mL), and gentamicin-GEN (0.5–32 µg/mL).
The minimum inhibitory concentration (MIC) for each antimicrobial was interpreted us-
ing the clinical breakpoints, established by the European Committee for Antimicrobial
Susceptibility Tests (EUCAST) to categorize MIC results as susceptible or resistant.

2.3. Molecular Detection of Extended Spectrum β-Lactamase Genes

The DNA used for multiplex-PCR was extracted by the heat lysis method [22]. Molec-
ular analyses were performed for the determination of extended-spectrum beta-lactamase
(ESBL) strains by multiplex PCR [23]: two separate multiplexes were prepared, marked
as Set 1, detecting β-lactamases blaCTX-M IV, TEM, and OXA SHV, and Set 2, detecting
the β-lactamases blaCMY II, CTX-M I, CTX-M II, and DHA. Both PCR reactions were
performed under identical conditions. Reactions were performed in a final volume of 25 µL
containing 5 µL of template DNA, 1× reaction buffer, 0.2 mM of each deoxynucleoside
triphosphate, 20 pM of each primer, and 3.5 units of Taq polymerase. Both assays used
identical cycling conditions. Reactions were performed under the following conditions:
denaturation at 94 ◦C for 5 min followed by 30 cycles of 94 ◦C for 1 min, 61 ◦C for 1 min,
and 72 ◦C for 1 min, and a final extension of 72 ◦C for 5 min. The primers used for PCR
reactions are listed in Table 1. To confirm the presence of antibiotic-resistance genes, one
gene from each type was sequenced and used as a positive control [24]. The PCR products
were analyzed by 2% agarose gel electrophoresis and the results were visualized on the
trans-illuminator.

Table 1. Target gene, sequence, and amplicon size of forward and reverse primers used for the two
separate multiplex PCR reactions (Set 1 detecting β-lactamases blaCTX-M IV, TEM, OXA, and SHV;
Set 2 detecting the β-lactamases blaCMY II, CTX-M I, CTX-M II, and DHA).

Target Gene Primer Sequence (5′ → 3′) Amplicon Size (bp) Ref

Set 1

CTX-M IV F GACAAAGAGAGTGCAACGGATG
501

[23]

CTX-M IV R TCAGTGCGATCCAGACGAAA
TEM F AGTGCTGCCATAACCATGAGTG

431TEM R CTGACTCCCC GTCGTGTAGATA
OXA F ATTATCTACAGCAGCGCCAGTG

296OXA R TGCATCCACGTCTTTGGTG
SHV F ATTATCTACAGCAGCGCCAGTG

214SHV R CGCTGTTATCGCTCATGGTAA

Set 2

CMY II F AGCGATCCGGTCACGAAATA
695

[23]

CMY II R CCCGTTTTATG CACCCATGA
CTX M I F TCCAGAATAAGGAATCCCATGG

621CTX M I R TGCTTTACCCAGCGTCAGAT
CTX M II F ACCGCCGATAATTCGCAGAT

588CTX M II R GATATCGTTGGTGGTGCCATAA
DHA F GTGGTGGACAGCACCATTAAA

314DHA R CCTGCGGTATAGGTAGCCAGAT

3. Results

The 15 isolates were assigned to the species Salmonella enterica and to the subspecies en-
terica (13 isolates), (one isolate), (one isolate). Antigenic profiles were identified for S. salamae
(O:1,23,22;-) and S. houtenae (O:43:z4,z23). Different serovars belonged to the 13 Salmonellae
of subspecies enterica: Typhimurium (two isolates), Corvallis (three isolates), Derby (two
isolates), Hadar, Enteritidis, Infantis (two isolates), Cardoner, Veneziana. Table 2 shows the
Salmonella serotypes, the host, and the source from which they were collected.
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Table 2. Antibiotic susceptibility results for Salmonella serotypes from different hosts and sources, obtained by means of the minimum inhibitory concentration (MIC)
method. The following antibiotic drugs were tested: sulfamethoxazole (SMX), azithromycin (AZI), tigecycline (TGC), tetracyclines (TET), nalidixic acid (NAL),
trimethoprim (TMP), ampicillin (AMP), ciprofloxacin (CIP), chloramphenicol (CHL), meropenem (MERO), cefotaxime (FOT), ceftazidime (TAZ), colistin (COL), and
gentamicin (GEN). Resistances are represented in bold. EUCAST breakpoints are reported in red.

Salmonella
serotypes

Host
Species/Source

Antibiotic Drugs
Breakpoint EUCAST

SMX AZI TGC TET NAL TMP AMP CIP CHL MERO FOT TAZ COL GEN

S ≤ 2
R ≥ 4 — S ≤ 0.5

R ≥ 0.5 —- — S ≤ 4
R ≥ 4

S ≤ 8
R ≥ 8

S ≤ 0.06
R ≥ 0.06

S ≤ 8
R ≥ 8

S ≤ 2
R ≥ 8

S ≤ 1
R ≥ 2

S ≤ 1
R ≥ 4

S ≤ 2
R ≥ 2

S ≤ 2
R ≥ 2

S. Typhimurium Cattle/feces ≥1024 ≥16 ≥0.5 ≥64 ≥32 ≥2 ≥64 ≥0.25 ≥32 ≥16 ≤0.5 0 ≥1 0
S. Corvallis Cattle/meat ≥16 ≥4 ≥0.5 0 0 0 ≤1 ≤0.015 0 ≤0.12 0 0 ≤1 ≤0.5

S. Derby Pig/feces ≥1024 ≥4 ≥0.5 ≥16 ≥128 ≥32 ≥64 ≥0.12 ≥64 ≤1 ≥4 ≥1 0 0
S. Hadar Insect ≥512 ≥4 ≥0.5 ≥32 ≥128 ≥16 ≥64 ≥4 0 ≤0.12 0 0 0 0
S. salamae Pig/skin ≥128 ≥64 ≥8 ≥16 ≥32 ≥32 ≥64 ≥0.12 ≥64 ≥1 ≥4 ≥2 ≤1 ≤2
S. houtenae Chicken/skin ≥1024 ≥32 ≥2 ≥16 ≥128 ≥32 ≥64 ≥8 ≥64 ≤0.03 0 0 ≥16 ≤0.5

S. Enteritidis Chicken/feces ≥32 ≥64 ≥0.5 ≥64 ≥8 0 ≤1 ≥2 0 ≥2 0 0 ≥2 ≤2
S. Corvallis Chicken/feather ≥8 ≥4 ≥0.5 ≥2 0 0 0 ≤0.015 0 ≤0.03 0 0 ≤1 0
S. Infantis Pig/feces ≥16 ≥8 ≥2 ≥2 ≥128 0 ≤1 ≥0.5 ≥16 ≤0.03 0 0 ≤1 0

S. Corvallis Goat/milk ≥8 ≥4 ≥1 0 0 0 ≤2 ≤0.015 0 0 0 0 ≥2 0
S. Derby Cattle/feces ≥8 ≥4 ≥8 ≥2 ≥64 ≤0.25 ≤1 ≤0.015 ≥16 ≤0.03 0 ≥4 ≤1 0

S. Typhimurium Pig/meat ≥8 ≥2 ≥0.5 0 0 ≥8 ≤1 ≤0.03 0 0 0 0 0 0
S. Cardoner Chicken/meat ≥64 ≥64 ≥8 ≥4 0 ≥4 ≥16 0 0 ≥8 0 0 ≥16 ≥8
S. Veneziana Chicken/meat ≥8 ≥4 ≤0.25 0 0 ≤0.25 ≤1 ≤0.015 0 0 0 0 0 0

S. Infantis Chicken/meat ≥1024 ≥4 ≥1 ≥32 ≥128 ≥32 ≥64 ≥0.12 0 0 ≥1 ≥2 0 0
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The antibiotic sensitivity test showed that the Salmonella strains isolated from the
analyzed biological samples were all resistant to a variable degree. All 15 resistant strains
showed resistance to at least two classes of antibiotics and 14 (93.3%) strains were multire-
sistant, i.e., resistant to more than three classes of antibiotics, particularly the serotypes
S. Typhimurium, S. Infantis, S. Hadar, S. Derby, S. Enteritidis, S. houtenae, S. salamae,
and S. Cardoner. Moreover, seven serotypes showed high resistance values (100–47%)
to the following molecules: sulfonamides, tetracyclines, diaminopyrimidines, penicillins,
macrolides, and quinolones (Table 2).

The overall incidence of ESBLs-producing isolates was 46.66% (7/15) (Table 3). All
isolates that tested positive for ESBLs were also resistant to more than four antibiotics
(multi-drug resistance). Molecular analyses showed that the gene for β lactamase, blaTEM,
was present in six serotypes of Salmonella, in particular S. Typhimurium (monophasic) and
S. Derby, isolated from swine meat and feces samples; S. Hadar isolated from insects; S.
salamae isolated from an abrasive sponge on swine skin; S. houtenae isolated from chicken
skin; and S. Cardoner isolated from chicken meat. Meanwhile, blaCTX-M I was found in S.
Infantis isolated from chicken meat.

Table 3. ESBLs genotype of Salmonella strains.

ESLB Genes

Salmonella serotypes TEM OXA SHV DHA CTXM-1 CTXM-2 CTXM-4 CMY-2 EHXA

S. Typhimurium + - - - - - - - -
S. Corvallis - - - - - - - - -

S. Derby + - - - - - - - -
S. Hadar + - - - - - - - -
S. salamae + - - - - - - - -
S. houtenae + - - - - - - - -

S. Enteritidis - - - - - - - - -
S. Corvallis - - - - - - - - -
S. Infantis - - - - - - - - -

S. Corvallis - - - - - - - - -
S. Derby - - - - - - - - -

S. Typhimurium - - - - - - - - -
S. Cardoner + - - - - - - - -
S. Veneziana - - - - - - - - -

S. Infantis - - - - + - - - -

4. Discussion

Salmonella spp. are the main pathogens responsible for food zoonoses in both industri-
alized and developing countries [9,21,25,26]. About 95% of salmonellosis affecting humans
is attributable to the food vehicle; the spread is favored by the wide variety of infection
reservoirs and the complexity of the agri-food production chains, both of animal and
vegetable origin [27,28]. Livestock has been implicated as a reservoir for antibiotic-resistant
bacteria, and foods of animal origin can be vectors of transmission to humans [29]. The
antibiotic resistance in Salmonella spp. isolated from animal sources and from their meat
has been widely demonstrated, even beyond the serovariates on which the attention of
microbiologists and clinicians is focused [29]. In Italy, Salmonella spp. strains showed higher
resistance profiles than the European average, with sulfamethoxazole being ineffective
in 44.9% of cases, followed by tetracycline (40.4%) and ampicillin (37.4%) [25]. Moreover,
the latest EFSA report showed alarming values of resistance to the critically important
antimicrobials, ciprofloxacin and cefotaxime and/or ceftazidime, of 18.9% and 23.5–31.6%,
respectively [26].

The data gathered from the current survey showed that almost half of the serotypes of
Salmonella spp. isolated from biological samples showed resistance towards at least three
antibiotics and, among the isolated serotypes, S. Typhimurium, S. Infantis, S. Hadar, S.
Derby, and S. Enteritidis showed the highest resistance. Noteworthy, 7 out of 10 Salmonella
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serotypes (i.e., S. Infantis, S. Typhimurium (monophasic), S. Derby, S. Hadar, S. salamae,
S. houtenae, and S. Cardoner) were resistant to clinically important antibiotics such as
sulfonamides, tetracyclines, diaminopyrimidines, penicillins, and quinolones, many of
which are widely used in human and veterinary medicine. The decreased susceptibility
to these conventional drugs suggests advising against their empirical use. Contrariwise,
in agreement with previous studies [18,30,31], the third-generation cephalosporins herein
tested (cefotaxime and ceftazidime) showed good effectiveness against Salmonella spp., with
a sensitivity of 100% in most investigated serotypes. In addition, high resistance was found
in a less common Salmonella serotype, namely the S. enterica subspecies salamae, from pig
farms, which showed resistance to five antibiotic classes, including ciprofloxacin. Although
the use of ciprofloxacin in animal husbandry is reduced, the continuous evidence of the
antimicrobial resistance of Salmonella spp. towards this antibiotic are worrying. Worthy data
gathered in the current study were the comparable antibiotic resistance profiles of some of
the isolated Salmonella serotypes. This finding seems to confirm the ability of bacteria to
communicate, and therefore, to share information such as the ability to develop mechanisms
to avoid the antibacterial action of certain molecules. It should be pointed out that in
livestock systems and, particularly, in intensive farming, the prophylactic use of certain
antibiotics is common practice. The administration of small doses of antibiotics to healthy
animals causes the microbiota in the guts of animals to become familiar with the drugs
and gives them a chance to develop resistance to the given substances [5,32]. The bacteria
then share the antibiotic resistance determinants via mobile genetic elements such as
plasmids, transposons, integrons, and phages [33,34]. This renders healthy animals carriers
of antibiotic-resistant bacteria [35]. Since antibiotic-resistant bacteria are found in the gut,
fecal contamination is the main route for the transmission of these pathogens to humans.
The environments in which the animals are reared and indirect contact with animals are
possible sources of the transmission of resistant zoonotic pathogens to humans [36,37].

A previous epidemiological study from 1999 to 2002 carried out on Sicilian territory
reported that Salmonella Enteritidis (39%) was the most prevalent serovar, followed by
S. Typhimurium (16%), S. newport (6%), S. salamae (5%), and others. The highest rate of
antibiotic resistance was observed in S. Typhimurium [38]. In the last decade, antimicrobial
resistance to five antibiotic classes, including penicillins, tetracyclines, sulphonamides,
ciprofloxacin, and third-generation cephalosporins, has increased from 20% to 80% in
Abruzzo and in Molise (Italy) [39]. Among the numerous serotypes of Salmonella, S.
Typhimurium has always represented the ubiquitous type most frequently isolated both in
humans and in the animal sector, surpassed only in some periods by emerging serotypes.
The interest in the S. Typhimurium serotype is linked not only to its widespread diffusion
in nature and the high frequency of infection in humans but also to the appearance of poly-
antibiotic-resistant characteristics, as already highlighted in the 1960s. The mechanisms
encoded by antimicrobial resistance determinants include antimicrobial modification and
inactivation, the alteration of the antimicrobial target site, efflux pumps, and membrane
impermeability [40]. These protect the bacteria from being attacked by antibiotics [40].

In particular, Salmonella spp. uses the well-studied AcrAB-TolC efflux pump to ex-
trude antibiotics such as tetracycline, chloramphenicol, and quinolones [41,42]. Bacteria
resist antibiotic entry into the cell by reducing or modifying porin channels in the outer
membrane, which are used by antibiotic molecules to enter the bacterial cell to reach their
targets [43,44]. In addition to their high pathogenic potential, bacteria of the Salmonella
genus are of particular interest for their contribution to the spread of antibiotic resistance, as
they are able to accumulate and spread antibiotic-resistance genes [45]. Genes that encode
antibiotic resistance are either located on the chromosome or plasmids within a bacterial
cell and are mobilized by transposons and integrons during conjugation or phages through
transduction [34,46]. The genetic plasticity of Salmonella bacteria allows them to accumulate
and disseminate antibiotic-resistance genes that often are located in plasmids that also
carry other virulence genes [47,48]. Thanks to this characteristic, the genus Salmonella
spp. can easily transfer resistance genes horizontally to other bacteria [49]. The molecular
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analysis of data for the presence of resistance genes highlighted the prevalent presence
of blaTEM, whereas blaCTX-M I was found only in a Salmonella Infantis isolated from
a chicken meat sample. Bacteria that are resistant to the beta-lactam class of antibiotics
produce the beta-lactamase enzyme, which destroys the beta-lactam ring, thus deactivating
the antibiotic [50,51]. The blaTEM gene is the most frequently reported worldwide, espe-
cially in Gram-negative bacteria. This is assumed to be due to its broad dissemination via
migratory waterfowl and the large number of β-lactamase enzymes synthesized by bacte-
ria [52,53]. These findings are a cause for concern considering the associated virulence that
these strains, isolated from different sources, are proven to possess, and bearing in mind
that Salmonella spp. is capable of considerable persistence under certain conditions [54].

5. Conclusions

Awareness of the consequences of the indiscriminate and unnecessary use of antimi-
crobials is slowly growing, but numerous studies still report highly virulent and resistant
bacteria in areas of human activity. This study reported the results on the antibiotic resis-
tance profiles of 10 different serotypes of Salmonella spp. in circulation in livestock-related
samples in Sicily. Moreover, the Salmonella serotypes analyzed here exhibited the presence
of blaTEM and blaCTX-M I. The results gathered in the current study confirm the scientific
evidence available in the literature, according to which the resistance towards antibiotics
is continuously increasing. This represents a worrying perspective since they should be
usually used as a last option for therapy against bacterial infections. As a matter of fact, the
current study highlights the need for the consolidation of surveillance activities for public
health, with two necessary conditions: (I) the integration of veterinary data with those of
clinical origin; and (II) the definition of analysis protocols that provide precise selection
criteria of the serotypes to be subjected to molecular typing tests, since it is neither possible
nor reasonable to extend the execution of very large and expensive analysis panels to all
isolates. This information advocates the implementation of surveillance systems and the
dissemination of guidelines on the correct use of antibiotics in both human and veterinary
medicine, also in view of the ever more current holistic approach of the One Health concept.
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